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(... - 2000)-M nUjjjjJjiilgjflil 

842 J-U^LJLil 

844 (^OOfUCdJL-i^^U-Ai^LJ 

849 (1893) flP (,>-») jl 0 jJLJ 

851 (i884) f U(^ j iJ J ^-oii_-^)^u_Aio J ;L_i 

855 (1900) r U(jjL-^ r - (i? JU,l J )o J JLJ 
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♦ » 

944 - (U**JI Oj...M;t.H - 

^Jl j_SJl ^JU- I jjLj I j-c-lk: *l ^jJJ! ilJL_iVl j 



(1700- 1600)4^^14^11^^ 

948 (jj^)^JuU 

949 £_JijJi iilty ^jj-i) j^LJ 

(1800- 1700)4M^!4riAiJljiilfta 

954 (1 746) fl* J A'l J*iU (ys.y) SJL-pIS 

956 (1791)^5- J ._jL^Jio^LaJ(^_^ J ) j JLJ 



( 1900 - 1800)4w^!4M jiilaa 



958 (1 809) r lp « j — iJi ^,W5r ,A r ( j— i_J 

959 ( 1 8 1 1 ) f l* ^L^pS'I J»a3 (^jll^-L-. - J_j ) jyl i 

961 (1817)^ jU^S r ' i» >^ (vi.-JL..jb j j-i) j ^LJ 

962 (1819)fi*ol_ J . J _-aJi i ^(_^_n J i-J; — jji^-i 

963 ( 182 1 ) f I* Jl5L-iSf> JJUJ (^J^_j^.) j 
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964 ( 1 835) r lp sl-5>J ^JsJ^i Q^JL-jO — . 

966 (1838) r M4 ^.LJ) ji SjlkL-uji-. 

968 (1840)fipSji J _^Jio-.L-J( w-r ^)0^LJ 

969 (1847) r ip oUij-^Ji y f L^V (j-jS^) Sj^lj 
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973 (1864) f u 5_JL. j_j^Ji JL-. jUUU ( j j-^-L-.) SjlpLj 

974 (1866) r u (J-^ — SU) oijLjJi j>J j^L_i 

975 (1867)fU^L-^io^lidJ( J ^p-^^)ijL r - . 

976 (1869) r U ^U,JJ ^ ^jJi <^_Jj^) j ^L_i 

977 ( 1870) fU^'i jL-&i o%.i*-J ( j_j ^ - j_j ; J) j 

978 ( 1 87 1 ) f JJi^-Ji jL^ji *9r ^ fl-^J (^ /) j^LJ 

979 (1871) r U(^ > _J J _ J .) ( ^j > : j jlj 

981 ( 1 877) r u . : . ;S') e ^-jJi r_ L_i 

982 ( 1 877) r u A i a f.jt (^!i ) s j^L_i 
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986 (1882) r u jL^Ji JaJujaJ (J jij) 

987 (1 885) r U^.UuJi .W.v >.i' (.J jLJ) j 

989 (1885) r u ^ jL^Ji iaj^i' (^JLij^s - ^.ij) o yL_i 

990 (1886)^(^'L^-4_-^-LS')4_»LtS'j_ > ;LJ 
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993 (1893) r u (jljV > .i) JJi j — 1 ^ jjJ j ^L_s 

995 ( 1895) fl* (> ; j JJ) y^b-lJU 5 y: ..J o'L^_xJl S JJi O^Li 

(0i_uUf .. 1900) jjjuaJljjfill 

998 ( 1908) r u ( j ; ^o 1 ^ 1 ^-J 1 jy' — 5 

999 (1910)fU t 5JL^ioli-^» J -J(j_ H L--)oyLJ 

1001 (1911)(lp(^ljdl)vjUftjVl ^LlJ jL_J(oJU.l^.) jyi_5 

1 002 ( 1 9 1 1 ) ft* JL«Ji-J» oL^.^Ji ( Jiijj - ^-^r ) ij--. 

1004 (l912) r M^>^j w-Wi)^u j^LJ 

1 006 ( 1 92 1 ) r u jL^J 3 j_i^J (o^LJ) j^LJ 

1 008 ( 1 9 1 3) fi* (^!) ii V ( J jlj j-i) j>LJ 

1009 (1913) f u (^!) a*-*' ol^jV — ^) j ^i_s 

1011 (1961)^5—= — Jgt^-J-K-* .QoyLJ 

1014 (1924) f u a_SLU» ^ jj_J (j^J j Jj-h) 0 ^LJ 

1015 (1925) r U^^^i^; Ji^U> r jj-x;/-diJi >U~. 

1016 (l925)fU(^_,L_ ! ) e i_- A jjijL^. 

— VIII - 



1018 ( 1926) flp (4i ^ - ^>y>)f-,jy j ^LJ 

1020 ( 1973)»Lp (J -J»LJlJ g (^l-. J - ul^ 5j_^LJ 
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c 
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1048 «— £j-M ^.j^" ^ ^VjL_«_Ji oL_jJ 
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pjljJI JjooJI 

oAfij log ugjjiisJI UJ^JI 
1900 AND BEYOND 



d*y Uj 1900 JjjMtil Jj6l\ 

Snails* .OL-J^I ftLjJLw^JI^jj^JUO^Oj^lijrjOla^iilUj^- 

« aJL»iPj Sjljwlj AJU 0 j&b j>X/te5i S3b«—>1 tUlxJl j j&ll £srL&< 

•j* ^ £5 (3jA£ *5f| j-» U (01— J)fl j»j)^j\J.WX» 01 ilSLiilj . . tsJJt yJl jll s^io 
*i US') (iLXll <u— > axII Jlj^-^^l <0j?- j^£-^l}KS\jAz»Jsr) i^ljdl OjSOl 
.(WliJiw lib Jk~jj j^JUOlS'Oj&lij^jOla^tiiUj 

Michael Fragn. quoted in (All the World's a Stage). New Scientist Septeunber 23. 2006. 
.{.qjma Vt (aIUH U) J)t j.'u>j (<"i iii"'m m^u) 2ixt illi^jjj* 2U&a2&4 

JIp v j OVk»-!)U.I cJi -U j iAj jiidt j>J j^-l J-k# ^UaJ (^f Jy I j» A3i JU-_.» .7 - 
jsil jS ijST J (I . f tj-*Jl ^ A— Jli JjJjCj (kj-A?) AJli aJj(3 aJ ^i^jO ^ jjl 0 j&5 01 

UjJl3Ai** jsr^lilj-AjLjLiASi iUsP"jf tff jjjv* A*llaj jt^Ui^Jl y - (a*- j&-)t-\jjj&\ 

OLf U.L* j ( jfrj^Jl jl'iAi'iO JL*J JjSfi jiJl -UP j Aji J 01 U3 I jJj .UfiV-Js- 4_>jJj 

aaJIjS Oj^J 01 ^1 jjJt ^ l^r (j^Ja Ijji'w* 1 Jl ji*Jf OlS" j yuaJt ^ LaUw Jljj V 0 jSOl 

0 jSaOlj Jti*iT £w»l«_)L*<j tfjJl LiJl jAi AijliAAijJI^jV 1 jiiJs'Jfl J**^ j*CJl* Jl» Jliji" 

Patrick Barry. (What's Done is Done). New Scientist. September 30. 2006. 
. (|4J JuS |4J U) jjt^'utJ (<"r unfeu) 4r A3 "QSVoa^a 
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Alexander Pope. (Epitaph Intended for Sir Isaac Newton). 



cl) ^Vl fcJ^b Oj^jla (OjjJl) Jjj 

John Collings Squire (1884-1958). British Journalist. 
(In Continuation of Popeon Newton). 
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oj^l j^y 

PLANCK'S LAW OF RADIATION 
:(1900) LuWi 

.Aj ji y- A^rji ^Js- juu j^o J yia -UP •> j^i J>r {£\ 4j»JLj (_£ JJl iillaJl jljju 

RUDOLF) vJuJ^jjj ( ( ALBERT EINSTEIN) jy^l o y ^Jl 

KIRCHHOFF'S LAW OF) tSj'j-J-l ^-*J^ ^j-p / Oj-Jlij <(CLAUSIUS 
WIEN'S DISPLACEMENT) ^ ^-Ij! jj-JU_, ((THERMAL RADIATION 
THE STEFAN BOLTZMANN) j^y^y. ~ oU^ ^L-^l jj-Aij <(LAW 
i(THE RAYLEIGH - JEANS LAW)>^r - Ji^j Oj-ilS j ERADIATION LAW 

. (WEINS RADIATION LAW) 0 5 

:1900 jkU bikb-i £4 
j jtfrZti (Sigmund Freud - > a_; r ^L«) c _ r —^ii (Hp - 

.LJii USU- c-?^ _j J^.y^ jljwL^i ibiVi Ji L—j (Hawaii - _jW c~«-Ja;i - 
(Cornelius J. Brosnan - J^> jy. ^JkjS) ^.yVi ^ /^ii <_J^ <-b^ f ~ 
.(Konaclip) oU^i gjiJl j Jfj^i dL-ii 



CjUL^j^ <w3^aJ (J j >■ <L«jjLLo C--Lulji < j i LiJ J_i olS" — _\ ?-\ j ^ 1 o^Jli^^aJ ^ 

d J! gp^'i ^j--S f » *J ^ jLJi jj^. Ju-) ^-sii^i 

^ iix^jdl AsUail jLl_L» ^ cjL»5' ujL-^j <*j yl5 (dij*>^.) ^-^J 

uU - KirchhofTs Electrical Circuit and Thermal Radiation Laws - 

islizii d->l«Jl jLlJ>._5 t^j^Pxj ^ jil Ja-pxit Sjl y>- Sj^-ji^j^ (_5^"^ ^r*" * (J 1 ! A^it^-j 

4j jjw'b j) tjytj ^j— >r y J Otjlii SSViaJi jlj. il« j O tji ^ 2 il ^ i 

y\ju> y J (iiUail (J,Lji-> j)^U-i]yi jLlLoj A ;r <k5' ( jP iilii (a» 



sjl ^p- Cjb>rj3 (J,i 31 jii OwLas ^^-^t— J L» lil ^_x5 j .33 yJ^-lt Oi*^. ^ ;: ^JJ 

tl <— Ol^i LgJ (^Ij ^ yiil (jJ^il t_j..Ul iiliLa J, I SijUl t | C-^ L_»j 

JLil 01*1 j jisi ^ j-Js ( jj>-LuJl |»-^Jr' ^* y ila»-^-» 0^-»^/Ij t\ yudl* SJLSj^JIj 
L° 0)i Ji->- 3jI <^J^" 3 •i^f'^h'^ ^ (J ^- (js^ ^ Uac*l 1 <JS' 

Otf 01 (0 cpL^I jl) jdl cS^U-Vl ^L_«J$1j j U I JL»j ^ ^-jr _y J j_ls 

jilJ W.>; oj! y>- JwbiX.j^iJ liJUi ^jJ-P Jli» ^ j .4J j\ j>- terjS ^ Ifr 

JiS'l J^ 1 J ^Wlj_<^i> l^p'ucil ( Ja J c. ( ^J>_ r oJL ! _« (^15") Silk* kjl 4>- (5800) 
L»i (yL*sV0 ^ ^ ^ y^ ilk^o ^Ja^o I ija j (1) jO> j^5>Lx 3 ^ 

OS^U^I Jj^Uf, ^ 

5 ^~»JLiJ ^J&\ liAL ^jp j-iSvJ J y\>\ 4*>? J I ^jisl ^i-*-^ A-s^ (0 _J>Jl ^ L« cLjiiil 

iJlp j ti_flIL» ^5- 4>-ji (290) fj^J^ ^3-" Ojl *>-jJ J-law JjL>^> ^ J-U^j 
. oUj (3) Jl Jj-Z *-~^y> Jl *J*1 



oJb-^j J")l>- 5j>-LJ>I 8 J— ^ja ^\j<S^\ JjjJa^ «LkJl ^jlALt *J £hX. dA. - 
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j^w» ■> (V~-Jr-I j^^-M ^L-*^' (Power) 5 j-vJ S jj-L y& j ^max — 

.^Cib>-I o _J (j^-^ 9 (»— °r ^j- 0 ^ vi-'UtJVl o j>-*-iJ ■ — U — £h?„ j 
^Jahjt i _ s 1p o jiJl £t j >> ~*h)? £-^£> ( 1900) f l> AiJurfl (^JJI j (dli!^) o jJU 1—1 

^ipfUj j t(T) «jlj>- *srj-S J-li-o C~pI> ^~^>- ^-o flj.sL*sjl jil Jl jJ^V 



C 



.—fills' - 2Lilkil sj^J-l cjU-jJ jl^L. ^ ~~ (k) j 



1^ 



^'Lv (Boltzmann's Constant) o\-^y£ y c — .tfj (Plank's constant) 

<_iJb^i SiL-Jl aJLdi Js- ^JJl 

L. / ^Jl Jj Jl >Vi <ilLj Jj^^.- (liik. i^^iS" (5800)^ J-L" 
3 y t _ 5 ~aSS r j^Jadl ypr ^ J >^ Jl4 Ol £- L^JTj ciaii (j _j ^SL* 50~0.2) Oii 

.(jiJlS^iilk* i^ji (800) & ) f- cJ«1j L» lii^ti ^o^i o_jL j^-Jrl j^i ^Jl 
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( jj) a*ijj j^u 

WEIN'S DISPLACEMENT LAW 
(jJLi*^ jj-JL5) ^ ^JUi^i [( Wilhelm Wien (1864- 1928) 

^oli'V ( ^max)- crT (J Oy. ^— ^L>o J ^ys .ybali 4jjb~« iibiil £. is y 



^ max T = 2.898 x J 0~ 3 m ■ K 



i^jt~di ^uj-^J j jLS\ \1a 0 ^b ^jju le L^iu cu^o: (Power) Sj-is ^ 

oLs JJL5JL5 a 

Jj.y SjJUr (o>j) ^ .bir Jk~- ^>b«ji (Power) Sj^s ^-^h ^ j-^ 1 

li Jb<i Jldl J_jJ OVi 
J j j5U ^UjJ! S jji >■ J L5lk- S-*r (5780) Jl 
o>b- jL4 oli (jo) j _jJL5 Jl ^Ui^Vbj (ji*y\i 500) -j jJiil gpr_»it J J J 
^j'^JaJl oulaJl ij-b- ( yM> p \y (JL° jJLi 500)-! u->^l-iL» J ^iu. j Aj^JaLi.* j^^5vJl 
^1 f yoi\ ^c-jba* ^ (jL« yU 570) -!l u_>jl — 4j ^j^r y> J _jis> <d ybs^l s _jJaJU c^— J^ll 
£_SLSl j ^jbs^l O _yLi ^j>- _^il (J y\si\ /j—*o~Ja i j.'s>\\< i^jtJ <JL>\ jb^Jt . i*l y> ^ ^ jl ^iJi b 

( j J) j jJuoj> b 1 ^..jgi. ^Jd! aij7aJ^uii Jl sLj^VU j .(j^yk 589) J'_j-?- 
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4~-~«_iJl LlPa^sf j^4j)cl yLoail j» »>t-Jl _j ( t ylilS')3iIJa^i?rj3(3000) ( ^Lj ?Ja^ i j\ j>- 
j» jjrJli ^«-~^ -I* }) 5-iik» *>- (6000) t j— • <-r'jZ> »jl y>- J J** d-U^ (L^JUw- 

.Lity SJilia-a 4>- jj> (20000) il l^Ja^i Oj! y>- i>-j3 Ja^ ji« xjL ..UU ^L_*Jl^ r l j 

^Ja^-J LJLi (4_JsL>~j j) j ^iil LOOT j J r » L» 3Lj^*VIj_j . <3">lis^i ^gip e j\ j->- 

.(!l$Jl _ / laJl 3 _/^.) ^r-o-S fk-" 4>-J^ 
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STEFAN-BOLTZMANN RADIATION LAW 

[Gustav KirchhofFC 1824- 1887) / ^ili- /] j^'i ^b^iJi olf 

4~i>b ^1 Sij^aJl (_j^-<^i *ji cbg—jLi -5 _^S/I ^ — j_j^J ^1 

[E b (T)] J-l&l J^Vl oUJVI jUi. oU oL-J-b J J-tf JLs=-i ^ LJ^ lilj 
JbJl j J bill ,JLp t_-J^o 01 ^T^-tj- 4 ^ j 3 ^>«ii y>rU... ii S>-LJ>I I Jb- y 



jL-OJ (^.Jl — OVu^Lm CH^.) i JV" (c) 



[5.67 x 10- 8 W/(m 2 .k 4 )] 



^JUi ^ [ Joseph Stefan ( 1835-1893) OLi^ ouj^r] J — *Sr» (Slovene) 

^^fs ^JUij [LudwigBoltzmann ( 1844- 1906) o—jJ ^. dL-b Jij 
3L$L.b^5i jul_jii ij^lij! u — ^j-Ip iU^-Vb (1884) ^U- ^ 0 _jJliJl oli Jl 3:Al 

i ^aJi ouK^^. ^U^i oyli) ^ jdj/Jdi (C2) ^idlj (CI ) J ^ ^ L.I 



'. L<o" (o - ) C^ililb Lo^jl jL~» J^C"- ^ (^jdy — 0\jlZ^j ^IxJl-j (1) ^JLSj) L-a^iajj 



4 

a - ^ ^- j ^ = 5.670 x 10 * W/(nr . K 4 ) 



yJjU ^ A>-lsi J"5U- ^ viiii j ((jjiil^) 4ilk* Ojl A^ji (5t700) Jl _f*<4 ^^-^1 

^Tji (5t780) SjtiLJi j _^U-I Jl ^ *5 j-iil ijJI O yliil i Jus> ^Le^/L> 4JI 

!! Jajti iiik^ 80 tijlij i^l JJLlia* lj\ j>- 

^L-o^l O yS £i\ y> _ / 5aJljJ .4—^ jt j>- j-> ji ^ ■-■>• (_cl oil a^-P ^JaJl ^ <i_LJaj 

^L-o^i ^ (oc-LLi' Jii — tjii ^yjti:. ji) ^>-j ^1*^ i±->L*Jl aJj\1> j\i£ 2^JLJJ~\ 

d j-^) Jl (£) j— » _/>-! ">'^lx^ 1 **Ui>i I j-J'iS'^./j-^cil « tUJUJl oli c5_jLdl tb j - Jl 

— oIaJVI) ^-J 4J-P ^J]a^i J^»- ^.P OjLp ^ ojjfc .^SUJl . iiJl (j^jJ^j — (ji-i^ 

i yJ\ < y^ r \o jZ2l{s>- (- 1 -.a>-I _Jl)oy ^ j (Emissivity 

(f ) ju^«j j .LlJ- U^-u tjzx V vi-~*<4 o^laSLJl Sjl yLi j ^bti'^l ( lJ »\p) ^ 



E b (T) = eoT 4 



Ll^jt.j ,U2j1 *Jj Siji ^LpLftji'yJ ^-Jri (Absorption - ^U^i) a_Jl^ ^i^> J 

^Jl_j i _j-vl |^-»»r c^l ^ Aiitjil iiLkJl i^oi'J^L^j yfi\ ^ lJuh (^yjJ ~~ jli^ OjJli) 
jl; <) 2L51J-I Ll*~«— i ^j>^>- i-^sf £^ ■ ■■ 1 . Aj jl 2L>-jw\i Jl i jiil ^0 ■_ . .nl:ri 
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tji (^i Ji *-*J) (4x4x4x4) Jau; sitfaJt ^ ;l<o t Vj 1 ^ J 1 -^' 

a j\ y>- *_2l**Isf Sjt> Lo , j^c-Jl Ojl j>- A>- j3 ^LLi jl <ji t _5~*i J • If" a j » (256) 

^ J! 

(*Ai^ j*-*^) <~£ J t^" ■ i _^- u ^ ^t—^r <jL*i S^»-j.> ^Lxajj ^jjlilLi j c^i Lu~ 4^»w2j 1 < 

:j ^uVl (luaJi A^Lm XuuS 

i 1 ..^ j^S a»-L j ((_jj y*-^' *t j) jv 1 *^' ^ jt-^T SpLu^s L^jr 

I JLa> ( Jio™u LaJUp c> oJL» (i_ciV ^i ^ ^j.J-i ji) jL° — jT.Ia>- Ijj*^ Laj >— * <S }^ 

^y> ^ aJj>-IjJ1 L^-Jl ^>r J ?-l ^P -'^jij ^jda^2j 01 •JjV > \-\ * (J^J^- a ^ Ji " A * 

a y> ^\*j>y\ As'lSs^ tj_j>- ^sLal^b a ^S3l aJl$J ^^Li-ijJl Jl ^j_JL ji ( *_J^I 

^ j yl-l ^ a J,l , ^L_«-iJl Lu j^Lc jl <J>sV^s U iilj ;<up A^ j ^.i 

La AjUjbl ( j^f ^oii A^-t (J,l I Jbr ^^^31 j ji-^' 'i^^' } 

^ jji ^y> j !(i Lij) a jJ>3\ Si \±> £ ^ (jJ^il jU>~J.I i_^ftJ ;W :p ' Ll^C iSU, ^ g<^' 
^ ^1 ^UUiVi JS" OV - ^-Jrl UuyJ _j - JUil (-uA) 

<u53 _?) ^JsLiL^i ( _5*-^ > - (Jli-^j .Si j^>tJ,I o ^JS ^j*-\jS\ ^rU- i J-S L^»Liii>il 

kULilCb (! JL^- 

IgJl^Js J-v*l _J A-^f- Jjj^i ^jLi-ljJt lA^IJb^j ^jW.,^T V ,^5* J LgJljJsiJ j*Z~Z} 
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Sills iji liA ^ ; i ^u~s>^$\ • " Ac ; S^e?LiJ-| ^J-JLaJ-l ^piiaj o^l .tr.J^a 

Sill? jLlLo oi iJtC. cajjI ^ l5 -^Lp -U^«j j^^l^-Ldi a^_£jl ^rlj.» ^y-P ^Lst^l 

jljJLa^jL^T)^ ^5- AiJ(jJJl_j ( _ 5 i^-L\J) L^Ja^ ^ ^^-^tdl jLg ^ii^U-i-V! Sills 
JP j IJla Lo_o_£- .Ifr-Jij (T) y>- ^>rj-> ^JLJ ^ (c^btJ^) 5 JLsli 

— di^Jl ^L~>-Vl iai ^jIp j Si *4 aa^> ^L^-t apLu^j-o U^J lii :S^">l-f-lj 

(2000) JjO*^) 

o ^^i^li jiiJi viii; ^ (sJuj^i y ) aiLkJi jLll» oii (^IS) silk^ 21^. 

dJJj c~ibMj c>^l*J . . . ^L<Jlajt Si ^p ^ L^/Li^ l$~«*l ^ \ '^s L> lil t_c^L~u~u 

O ^J^j J->-jUi-l l^>- ■■■■ ^,—^p ^1p L^l» Sp .>) ^il SjtJs c^iii^-lj ^>L~>-^I 

^jj! <_j jJiiJl (SJUJi) jli ^S"wUl eJi— ii (^yi y_ — oLiLi^i) j y\i ^ I ji^'j 

jo- ^Js- ( i ^i-\jS\ j jJ^^Jt) ^jp £t2j L^J V Liaji j_c jL^r^( eta ^Ji ^L^>-Vl >-j_^2J c-s^vai 
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Jib ^ 

RAYLEIGH- JEANS LAW 

^Jbj^l ^ ( 1900)f Up Jii oA*J-yj <^ 

JA^^y[i^ J( y,[ (Lord Rayleigh (1842-1919 J*\ j >jP ] ^—5^1 

(Ifs- J^jaJ-\ ^ ji\ & y>Si b'^Jj'U ^ JJl j) iLjuVl yM^ 1 y ^L->- jX\ 

Ajci-^J ^.1 J jjaiJ SJta Jx_i ^^Is- J _^-"^) j*-~Jrl *ili> Ailiff S-J^uJl ( J— ~r 



f(k, T) = Hnk^ 



iJ jL-jj ^yjj C~>tf y-*> (k) J (^^) iiHait 0 jl SjrjJi Ljla (T) Jif 

o^( l/ _Li J )oiJi— -j .(k= 1.3806505 x 10" 23 joules / Kelvin) 

ijyjp ^y-\ J_> kJU ^1 ^SM ^^Lp ^L-^^l; 4 i y\l j_i 

lij^As Vj UJi c-i,U» Jil . [ (Sir James Hopwood Jeans (1 877-1946) 

Sjtw^ L ysJ ^iXii 2 Li?- ^la?-^>L» ^iJLSoy* .0^, ,/7 all _jil ■ fc LLo-P 4 a. ; la" -\ 

i - (A) jj — i 
^ J | ajL^JI; LfSy-i <j?-^ y>V* (A 4 ) 4_tal*il ^li. i^J cj^-ivs UK or^ll J 

•LS^'j ^JH^* 
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The Plank's Formulations 
(1900) tfuil^TTf 

sl-uVi v^UL-J-i ^ ^'oJbJ j^if jJ ajI ( 1 900 ) f L-s- ^ (dJJ^u ) jJIpI 



l$L.l£j (dii^J ibLn-O jt I Lft Ja-j^dl j 

6.6260693)cj jL^j^^u o^lj^(/i)Ut^(A)V^^j > r^ 1 

^IaS'j .c wail iPj«< (c) j >* (k) -5 ( x ^ to power -14 J. s 

^jJ^j c-ob'j (h)di!%. c-jIj iiV^j L_fljU j^S"Jdl (a) - >! _ oli^)] c .U 

: US' (c) - ^iaJi ap^j (k) 



a = = 5.670 x l()- s J/(s ■ nf ■ K J ) 

I .V- /?■' 



SSlLSi cjUL-o- ^Ip ^j^-dSl ^yjjtJ (^JLiJi L^Jl ji V JLjJLp Sij^iaj <*jyL5 (JUiAl 
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ji ib^'di J . LjiJ jij l^L\il (^J y*) yUi ^ y y ^ y JyW 
^^UaJI £»^>iil c^cT 4 ^ ^ c/ 1 *^ C-J>-ll>-l ji J — JjVI h fh*^'* » 
L<3yJi\ ^^r'yS a_J^-ljJl jljoJrt ^ (^jLl j) o>L_pI y j ji ^1 ^sb c yg^L" - 

4^>w» (3i^*" i '^~t^ s ^ tA1 Jy^' ^bJLiJL^S" Jaju yt-goJi 4^aLx^ ^>1j^j Ji>Li ^Ip 
j*^! (<J1jLI>- j) (ojj— i-wfflit <J^>L> jjjlll) ojjti .> j { Jis ^ \ ;*i»Lij Aliibt* jJ—jJaJ 

2b jj jjl (f) j ^ Lx^v> US j (n) Jif <^r>- (llhf)-! 3JL.IS" <Loij 

j«yj ji^^l US' .ili^u (h) j t _ 5 ~~J3Uju. jyj^t (^JLiiil)^ ^4Ul 

(^>Le- yr) J-iCi (J _U ojIp-I ylSl dAij'^y U^Ua^lj Ji 2ilLjl (o^L. Jjiil) 

sj^L j) 2Li?-^Ui ^jL^Ji c-^i aii j .(Quanta - oU-^X) v _ £ *— ; sJUlS")^ jj( y 

jl j JjV <_jij JlJI j y'UJ A^^r-^iJi Aiu r ai\ jb Oj-^Jf Jipl ^-^-y^i ^ j Jii 

0 Jla ji >j*JL>-ty£. c pjt[(n+y 2 ) hf] Jtfi J&Ji J^j (n)-J^i— *Jj 

ji V 

isrjjd ( 1900 f Ip) y<il cJy 1 ! JJi J Jy~Jl V j alaJJ j*P JbjULb (J^.) ^ -UJ 

j^-Ji) j^-i-ii <*ji3y> ^ tl>- .Xlis iiSf- cj\ y~-Jj *Jl y b> ^ ^ a— jL> y& ^i>- 4 il 

iljwu^j Ojyj Jjjjk Wljl CjwjI j SjUr b _^sr cJJb AflJ :aJ_J y^l o>Vi-fl-» ) J-JjJl aJIaJI 

. ( \<S j-^r j ... i^Lo'^l AJLij-flJi yiJl j^i> (nil) i«-fl3l 

jjAdi vJ^U» r «5') s j ^ j» ^y. ij\ J— ^ y L> jb tj_> J ji (liAJ 1 ^.) -U-ft^i 

j yuaJl 1 gib Li>-^' j^LJi cJ^i ^'j) A_JL>-laJi ^Jij jWxii jl jJu>- (o jj—j^uaJl 

^1 U^Ljj LJil y VI ^ (i (^U-l cuS^ii ^ v^ljJob a-^j Li JjVI 
o^Liie-l ^ ^jLi^a ^-Jl ^L->>-Vl j ^Lstil i_ji ; J3 (_^^^ \^s> jJ ^j^^>- 

(iL"">li) 4^.Jw L. ji 1 j^\i^i ^JUl ^bjjiil ^ ju53l (Sj-Xiil diW 4JTJiJ Jul Jj Ll_A 
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^olc- (A^cJaJi)^! ( j$^> ^ — iStiaji CjI-<->- y_ ^<wj Si L« — 0 jOU<ai1 Lo^oJxU j 
ij/i— J jj[>i^j> i^jy^a^ ^J/J L» ^ alii* ^ jlJl •iMjij 5 .y^& ^ g . L_aj 

JuoJ L^J V LaLl. Uij Jic l^Jli Jj>u.^ io^iJl oj_a oi -JjJU o! Jj^ sdlllf) — ! 

^'(ai^-S a j j^oj ^..^ UJj j>I*j dJj*)<l> C-oIj ^gif- "it^si 

lAicbr^y^lii J yJt)d^^ a -S'L» :oly*jbliS'(HelgeKragh -^t ^<_JLL*)<_j5' 
01 Oji jjtftJu cJj^- u j .{1900) f Ip sijj-iJi (Hp J 5-JiP SjjJ <-^ oi j& oif)) 
1 _^t—iJt ji <_aaJ-I "St ia?u Jiii si l*asr y> j& j ! J^-i l$Jl <uj 

tUlaP OjA*U J*fl!b OJb- U lJL» j *JL»- ^ jl <U?- ^ Jo- Jl_»- jl^ijl 

^JJl ^ I j jjj^JI 01 ui^li .{dli^^U) LiU. j <~ ji Oli) OLoJl Jti#l £-J;l~ , l 

j*au ci j ^ sLfcjij ^L-^f-j 01 J*<U^<i ll ( _^j<ji>Ui_»>l ^l_4AUj» Jl^J-U^j 

.; O^a^o- ^) <_i/>U ji-^j <-Jly-a.il 5#jw ^ iJaj <_jOo- Ui ! jjiC I 

<_jJl?<J 

<t>j£i LUll «!;Oj ^ .Jou 13^>- 0^ l)lfl 0^1 UW lijUPl j*P ; ji ^Uwal (^i 



_) (Quantum Theory - *; J> (Quantum - } jX> ^! J-*i-* ^Ij ^jcuG ( 1 ) 

jyyj) ( E) «li JJJ L. ^—li" chilis' il>L^L, jli' J JL^-I Jjij .*J UjS^ <^ii^J ^.^-S"^) jU-S'l ^G^' 1 (« 

. (^ /li ) . J j-M-i i^, jijj u (^b^) <^.ii suj ^JLjj E = h v ^ ( 





UMtS 


Values offt, 


Units 


6.62606896(33) x 10" M 


J s 


1.054571628(53) x 10" 34 


J.s 


4.13566733(10) x 10" IS 


eV s 


6.58211899(16) • 10" 16 


eV s 


6.62606896(33) - 10" 27 


eVg s 


1.054571628(53) x 10" 27 


eVg s 
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SjUVI (dL^oVJU*) jLJji aJIjJ 0l£.Vl> *it cJf } (1905) f Ip (u^J) *br l _ s -^>- 

VJ (i ' _y-«I3 ILSwi'^JsJI «^>r ^11 a_> JaJl 2l>w jLij ojJLkpl L-» 

.L^JLLjJaJj ^J>Ji <Li ^j;; ojj^j Aj^Jiil i3j.il /y> Jjl ^-r^*l ^•'•^ J -_? C 1 — J ^ _^l) 

^ip bl^ic-l ^l*J-VI *j JLlLiV h )^ *JU^-I 4bli _j J_^->- o ^1 

^ JS" ^ ^jL-^ ^ *3li 43 jjSL. US' c( 1918) ^ ^ ebj^ (Jj _^ S^^r) ^^-1 
oULo-j o^U jLt. ^ bU^pl ^Xk)^^ ^. c-^L.j (1) (h) dXi% c^.b 1 



^ J* ^>_ll (3 jlj-J-l) £• >t) is ji-il ^ (SiUJI) i^j^ J/v-i! (k) ^bjjj! jj j (2) 

Jl^^^^^j K=R/NA ij-SLb :(NA) jjjir jia^ JU(tO jUii^Ci^ij^u^ji — y ,( )i5 J^i) 



Values of (k) 


Units. 


1.3806504(24) « 10" 23 


)k-' 


8.617343(15) x 10" s 


eVk" 1 


1.3S06504(24> x 10" 16 


ergk"' 
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dJJSj ( _ ? »*m J>\ (^ii ''-^ (_/ O J— f L»S 

V <_*S _5 f jJl ( 1 900) <>Lp ^n-^-P J J 1 ^ ylS" ^-i' j-. ^j.i^i ^ J-l* 

l^iL^ cLiJ^ (ui-^) f w (dJU">\j) 

(Henry Hopper) y.j*><sj^ >^>\£ J ^si £\ VI (I j j a*i ^Ji ^j-^. 
Physics - y _j '^j^' 01 j-u«) _j (Peter Gwynne)^^ jl^, j 

:*J t^JJV _j (and Physical Perspectives 
SijkJl oliLJ^Vi jV> SJL~L> ( 1 890) f l* *lJtui j OUU j$kr oU. Jtf))) 

jllP Jl («U?til) jJJi O j-Pj J jdP C-L^ilj (S_>-tfl) j—a^ C-o^iSl 

jji jli (George Gamaw) j-^^^yr ^^U3i 

Jj/B((*£l1 5j jki) ...5jjkJ) kiiLr^^i^tLi U? . jJll Oja 0 jW) 

(diJ^u IS) c — L~> c_> ^=^1 5j jbi Jl S^L-i^l 4j, — ail LU (»-^-) oi J— J j 

^>^*j ^ Jdi _j (Wien's Radiation Law - OLi o^) ^ _j VI 4*3 _j 
oLi (^'v.^ 1 s?-^ j (Wien's Distribution Law - OLi y o ^ti) Uaji 

: ^ l. ^ ^JUi j ( 1 896) f ^ ( Wien) 
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£k = 



JiJ, 

V dX5i £»j tLb^ iLjLJl ^--br^il t_£J-° i J s - AjiJLJaj ^ L> 4j yliJJLi i_~~-Jl !■> 

^? CiWJ) >U-lj (.l^-Wl c-JlS" l^^S" kUU aijUii »Ju v-^i J--** Of ^j-vj. 
y! '(1900) fL_P ^ AiUoS"! Jl ^J|_j U^l 4_JVjb£ 

:Jli5lj£iJl 

.ij^aiis cj\st jL\ 1 _ s 1p <Lj yfc cS-^ j*j :0Li 0 jj U • 

(L-^sljj) iSQaJl iftJ ^Ly JtiJ\ j j* - )L^i'^lj) tf »-. "j U ^j^j j»- y.>j-..iL» Jl 



.2L~JI ^ ^.^kJ ( 1905) (Ip J jVt j^l <jaJ ^ijjul j 
. ( 1 945) f u jjI ) j y. jtJi ^Jip-t _j a ^Ji ju? a-^^jJi aJL-jU ^ ( ^h*) oiL^ - 



— 861 — 



JSJi^ 1 )U3^iJ^^(j,Uij^j^) j^ViiiiuSyui- 
Max Plank (The Mystery of Our Being). 

jl y cJfc ^1 o*>U*ii ujtrf) So^i _j y j> ( 1900) f Ip j ^TU) j£e .lS) - 
Fredrick Buech< Introduction to Physics for Sciences and Engineers - 

IJLa jloL; 5jl ^ at Jin." > L» -UP .p2a& 0 y ^Lj (iw^-jU) 0 j&l <t~— ii L_*s> Ulil- 



^.ij^jji , (a — ^ Jt j^i) jj;u y^ui^iL-^i^L^^J.!^^ y :(Chamber Music)- sJLaJi | _ y i = -y. ( 1) 
jit - (_,K-Jt) (^at jii'yt <_i jjt Lt* ^.-..v-.-j .5jU~a!i >_» ^iSl ^ ^ «JS'I _^ 

J* s^JVi^ f i» .(Jj-J-) UUUii L*i*J j Me»> (Z^- Jj't^-* :( Pandora) ^jt-^ (2) 

> Jjj . (J-»Vt Jj v^>^i>-t 1j jjj»iJ! Ji~ c Slk'li L$j_j-U^> j<^ij -lij iL>- j\ 5_j jj> j! ii^. Uliifr! 4_Sj 

.(^ jdtj.^l^ii *=^tit Anesidora 
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S^rji luSo: jli l$Ji ^tfj sb'jjj o jikaf ^ LjI" 4,--J?L*ej olsr jl' 

. JaiS Cj*flJVS') Aaik* Olsrji (3) vi>*>^. «t»_>l f 
Fredrick Buech. Iroduction to Physics for Scientists and Engineers . 

■ JjjUuJl J. llr-ltl 

Max Plank< 1923 lecture on the law of causality and free will. 

3 2 1 jV I J S j I I Hit) j^iQ J>»- WLl 3 \s%4 £y* L_diaUx4 

ts U*Ji u > ^ji ui\ ^y-i ^ u ( 1933-19 19) Sjifti u.1 yfcjji iijjfJt-i M^-i j 

.tu* 4s£j L>- Ulll j yj'y fr^U 1 4jl 

William H. Croppen Great Physicists. 

^ ^ jJi ^LiS/i jL^iJt [Max Plank (1858-1947) dXJ^ ur 5"L>] 
oyliJi ^ ai* ojJij J*j, ^t^>- Ulii Juji (Kiel) fcjju ^ t( f bj__Jl 

OlS" (jLst-i ,jl~-J (J-^j ilSUU ^^LJi^y-j^lS" sJji^ jJ^jiLu ( v i)j'>lj) ( «_ic 



.oL^LJI ^ V> f ^Wl ^ V t /Ji j+A iUi ^ Sj^LJI yA^j* Ji 

Franz — ^ y\ y*) jtgS* f^j) y^ j> cr^ ^ ^-h^ 
(Munich) ^^-.i^Ur J^-^ .(Johannes Brahms) y*\ y. (Schubert 
t^ULdJ Lii- jlfT . U^j j lij ^L^L. ^1 j ^j^l* «w~s^p! L_» OIp^wj ( 1 874) f I— t- 

JLiii ( JLS") j (j— ^) tJui^j JUAsr- Vj ^L_«jJ( ^ Jjlijl jlS" (.i3l JLj^>-) 

: ( >.U(1949) r Lp^ JJ ^»j 

tl ji^jlj t-iLi^Tl^oi^^jii C~LUi> iw»... J l tj-gJj (J^s 

• ((^3^ iJy>~>} tff*^ 1 ^ *J J^^i cJ* j -V>*if QSfi') 

.UJ j>y j l^-i-JU ^1 j UJ_p- ^UJl U j . x . t .. - >,.». i j l,fra.l - >.». 'i ^1 ^lAy^l j jAl jlaJl 
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(jJ^ ) ^ Lf JU3i <iU ^Jp U=i^ ( 1 877) f I* J-Lf J*>U 

^jaJi Ji ^ jcij 2^1 >i ipL.Mi J [ (Rudolf Glausius ( 1 822- 1 888 ) 

t( 1879)^0^^^13^^'^^^ L&^^UjL^V aiIaI ^Jl 

^ j! klJ Ui <uJLp_j -t^UxJ ^^iJljj .(SjlyU ^SJxJlSoJ Sj^klJJ jjUl jyUJl 

tj'\ ij^.- a* ^- jjJ j (Kiel - J-S") ^ h 5iL»Jl l ili-! ( 1 885) 

su-W ) Ji f Uii ^ Jisii j (Marie Merck) £ ^ ^ (1887) f l* ^ 

UiS" 

UU-i aLUI c-^ j^Uals J-*"""^ ^ ^ Lf^'- 5 

jvjfci ^iJ ( 1 897) (*Ip lS ^- UJLc- js-Axj ^ro^u-l j ^1 *JsLiJ ^ (dij^n) ^r*^' 

l jLp oiS'i^iJ! j (Vorlesungen uber Thermodynamic yy*> 015"^ 

jl^iVlj o^>J) j.jki £. t ( 1 879) ^ l* L*j4! ^ U /■> J.UI «>-_j>f L_jJl 

p'uj-iJi ^ jLJLjjJA\ J^*]i iIa jjic-i oSj .(1896)^^ ajyoili cjUi^Ml! 

^ ail- 1 vJ^JJfcl) 3 j^iij ^LaJ«^l jtS"S'l ^ J./T.iill ^>r ^ll JJs Ail 2br jji *i jj-l 

Sj ^^vU_) ^^iJl jj>\ ^Ss J^i C^La^-^lj , (^aJjlil i^j O.AjLLo 

aS" /Jul! 2LiJbI-l ^Lj>«jI £s r c—>«j ((J*Ji ) j^-» «iliil Cjyi JU—gJl 
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Sitzungsberichte) yii! oliVi hj j ( 1 899) ^ S j J 

l. a-sL^i (der PreuBischen Akademieder Wissenschaften 

^j*iL5) CjIJo-j ajLp- , c* If aJj- ( _ s 1p ail » C [^J S—»Ui-i .Jul jiJl ^^Lp V j \ 

aob^ ^ eULJl L. j ! j ^£Jl ^ dj^b^j L. (JS") ouv» (o^ oIjls- iLlj 

ilixjlj J >lai\ ^^ii % jwwa oljL>- j L^j j5 cljl>- jJ! a oLi-^ j ^ ->U..-»-^- aJL.;?- ^jj 
Jlji>-I 0^-«^/Ij (J*^ ^ J^- ^^^^ ajl j^-l ^TJ-J V^-! 5->>^iJij CU* 

.(iii>%. o)jl?-j) JLojcl^I jlp ojIj cljjjiil ^ i^Lxlj \L^\ ojJ y (5) 

c~.U/ JoJy-^^ 1 J (/l),^^- 1 o/b*j (G)^l*5l ^JUrl c-jUj (c)£j >il 
r J jS" ocy cntij ^U-Vl ^JLJ%. c^.U y> (h) j [(PL=h/(2n)] a^UJlj ^ L-VI 

^ c^.U (k) j ^i>ii a Vi— J' ^*(e 0 ) ^ [7/^^] 



sitf LjiUtj^uj t 5JL^^>ji 5_kiJL, j^^Ij^ jJuj^b^j; — 2; iJLi^j ^ :Permitivit)' — ii (1) 

(^U U ) L* aXL? ^ y .l_^JU-b ^LJl^jJJj i^JJJti.' ^Jut J-»ju j ^ J^*~ i 1 i^^ti; s^. -; ■ .lU.yj^ti ^ 

.(F/m) jil < Jl jUJl) ^ ^ UjJy^ j? gU-b ^1 Jliib 
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[(h) C-jlj] 4 <U— b v_j_jj*il AiliJ j_)Sfl jj^iaJlJ*— c^iil sb^Jl cb-^Vb 

JS" JUjJ j^bJij cL_<J*Jl j»UiA>! (c— jliii) IJla jb>- ci Jl • j t^J 

^jii^Ai Ji (Frank Tipler - ^ >) j (.Barrow John D- jjIj .:> 

^ ^lo (>iJ-'>^!) ( j- a Jj ij _?* ^s* ^* 4~*^>-j Q—i/^! f^f 0 ^^Jl i^>J 

. <LUAP ( _ r ~xb j^jjlj OjJJl ^bu V J jt-Jili ^ ^fti^J ^JSi jpbL« ^jp ijl ^ j*~al\ 



/ x 1/2 

j*>bj> / p = f -ij » lO-^cr 



( 



^yuite m p = ( — J ^ 10 n gm 



(jj y.)^ j^f l»^>- t«ta j~Jt fL-j^l ^^•'1 J . *j yls (^"c^J • <«_ lJ^bo» J,l 

: fb>- t>Iil^ (^l iSLil^L.) oL5" ^ (Henrik Smith - di>>*) 0 L. y> 

l^JI j»» ObtC C-iJl?-'^! JiU) OlS' ^JUl j ( 1 900) fl*j-*j_>jsSljjl 
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.j» jJl dii j>afi <uai jOy>\i j-*aJi j ji*< £i» 01 *i! jW <uJa» nil; jl 

■[( 01*) J (^'j)] ^if** f A>l j iiJ^i ^ l*» Ua j4^s> j iLjkJl j tp> 3 jj-^iJl 

OUU*i?l ui JSjil ^ <u&_j SJJll dU; ^ ,1 ji ^ U js dli^ 015" lit Ui ^Ju Jb-t *i 
y: U j (dii^ 0}Ai) SaV j j» Jji CJtf JUl f_>Jl Jfe^ J jty 

0 jil C-ilS" j (^^Ojili.)li^^ (! ^U(iiL^> j^LOjilill^j .iiii Ujjj^^I 
*4jjki £UJj)|I jy( j«J <UliU^-il (dlj^) jii jj j^-i Jaij t _>jJl I4J ^1 J jV 

L^ii>oL 4 cSj^JaU*^ ^j^yS <*Js> j y&\ t^iJail i_£^v<2j jy~-i>^ ° y i} 4 ((JUcintil 

J,llVl ^ybj-iJl Lg*^ ^\J\ oJuwbLl Aj\ j\j<kAjj* r jZJi <J y^J *^~^J ' T 

OU0l^*"ij S-gJtl^ii-Url yl^j^ijjfi yti'^l^c^al^La'iliiJL?- UJS'j^i 
ijuljj JU^l^(oU,^V) ^^^^^^^(^^L^ ^»i-».ioi ji-!(jJjiOijJ)lfliii 

01 Jj 01 - tljP^I ^JLw - ^1 j j^j iJUJl yiJt U til j .uS^ 1 
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...JJ j^JUjiOjili jKJ»l*») i^ioOOl jtJb-tAj 

^L— ^aalplldPj^Wfc-w J jJiJl 01 Igk j^kj* _^>^^^~^^j^-^j 

^aLj^UJS'OU - aiL»Jl Ijjt - ^ Jb-I La j .iUlS" i>)isr *s\~^ i^js^' ^ ja^" 
LLUJl j i^Jt^J) sL. jJQ 4J^*AJ ( *J j^ 1 ^ b^i bci 01 Jb» j f jj! JJ tU ji 
'•^^ ^'j (Newton - j>#) j (Leibnz - yJ)^^^> ^i U_^idi j 

^U. Ljj &L? <0 l» JSj *ljjjiJl v_Ji *>Ul» j!) ujJi^cuj a j&ll aJu 01; Uul 

J ^all ajsr_j!t j ^ly'jfl j j!l j (^kiJl ) I :u J_^i! J-a-iil f ^Jli ,j«iJLJl 

: j^ J i;(Gwynne) ( jilS'j( Hopper) y.y>v^ 

( U*M «Jaj *L8 5L! (dLi^) 0">UI C-fl*l ^sJl j J jSfl jfriVl j ^L-^l CJlf J$)) 
Jjjl of J ijfu-JLpj^l VyjiJL. 01 il dLJi ^ SjI^p V j ! ^ L«£ftl (^1 4j *JUs li 

Uj^b jl ■^'ji^yijj^.jjp jy jUp ^^Is^j 01 Jlj . ..-bJJrl^L^Jl 
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j c[(1he Photoelectric Effect - (^'b - ^'^D] ^ ^ j "ili 

J^Li ^^Ip iSLkJl ^1 j JU&l o^5vi J,! .jbi^/b (i^JjJl o>b*bj^b Uujcl^) ^jcJ^j) \j>j^j 

^jJjwj) aA£ viii^Aj JbiL» j^Ji ^j>- JbJ-l SjLs^p cjjbj ,(ajyL« ajj*~» c^bo^^S" ji <_JyjliLo) 

lJLu> j OP jfijijCJ: S-lOr 5 j& jt OjOr 0 yJi }j$> jHjtsJl LJ ->g, .t,i "if)) 
L^ibjv? c. l^tj....^ l$*W jj> ^j— i^ti ^jz- LupI ^Ul L^u^Ju La JjP 

^1 <Up C^aj Jlik! *i 0i 0*> (1909)^ (dk">b) *Tjj (gJjb.) CU-iy 

J, ^AbJl ^1 ^ ^JS ol Jii ^biS" ebbw Jj jis Jju j .ejUujs 3_i j ^Lp <u_>J ^ 
. Jl yJl ^ ( 1 9 1 9 j 1 9 1 7) ^.Ip J jJj~*d\ Uj-oVj b^ j j^r Jl ^l^oJ^lj 

o j^iSol sljjl. j_^^L o^j! Lij t ( 1 943 } 1 9 1 2)^—1* jy u f ^ ^3 j$ 
j — ij j t (Goethe Award - lyJ^ *->^.*-s,j>z (Frankfurt - 
oV] di'i J* "'(Joseph Goebbels - ^ ^jyr) ^ jb— J» f 5L_p^i 
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:iiJLJ4 ju*t) a-iIiS* ^ (Alan A. Grometstein - oV>) 

<LJ^j?_jJ ai"^ ^ ai J tXr*"^ 0"*^ C^^-l) J — ^ 

ajLf- y 1(1)1 ^1 <£«^lJU ij^j^jf- {ijj y. j^^A^I^)^-^^,]!^^-^ t4_)3L-<j 
■J'jL^-Jj i_<d*Jl <JU^-1 jjiui^ a^L^iUJl ^(^iii'^.Alsa jUJldit^j .tliL>Jj4j^>- 

l£/~J| ^/V^"' ^L5iiJij<JLi\jL« ( JS' ,J,1 Ul^I (,i*>-j ji— f- <J,lj ipjUl A_JUij>- , iL«j 

^ijii tbi dUS j o j>«~Ji Ji>-i ^ (Erwin - o jjO ( jLiV 

iJLfc (o j J) jl 2iJj-l j .a jif«iJl ( yk-*) Jl i^l^ ^ AP^yUa^s- cjL« ^jc* j'l-io 4_Jlil 
i^yJaijdi y1j(80) j*-*^'^-^ ^jyLfciJl jJhU JLij 5-o^»L*j^ ( k iJLj*)Aj) <_j ^Jb Jiii . L^> ^jyJLjaji J&-\ 

jl a ^=?4-'l (j-* (j^**^ ij^ ^-j**"^ Oy'-^lj ^ (viij I $: : ^"b ^ ^J' 5 

^Loa <J 2jl*il iJa£- ^ L^Jj 4— jLJ j^jJJJ <ciJL»j (Sjyi >jl jL^-li iv» 

ajlL if- SjL ^i? ilib>- L^iUj ajL?- i_j jli ^li 015" *JL^« j o VTJ5" <u$0 j . L^J <JL?- 
j^^JjlbJl ^AiJj SjuI ^1 ^_gJI jL*M ^ jx^Ji IjJi^iJ I j-iLf-^JJl JJ^LiSl ^ t^l yVlj ^I^VIj 



ijo ryj .( y Oj_5l>- ) ^Js- i»J^2>cJ L^>- y j>\ ,j* -^•AjJI It Alii il gjj 

dy^p-j t(1926)fLf Ajj«^>JJ }L.j«ob*il LfcJuLSa (dij^j) j^-tJ ^1 4_> ^^iJl 

ol i ^ .( 1 937) f u •jjaf ^ ^sL- j i ( 1 929) f u ^ i*Jijl- ^ 

;L^J Jli (4*JaJl o (jj-J^O jly-*j s^vsL^ *— j ^LsJi 

XJL! 

\1a 0L> Ua>i IS ! (c^ J&) JJ-lj SA$Ji oi j£i "V If^Jj JjJs i_-»>m 

oij *)^J < S^Lii L>y^i Ol^^JC'V y&Ui ^ j-^j£ ^Uii v^j lX. 3 j>- jjl iJLssj 0 _^>Jl 

j [Neils Bohr (1885-1962) ^ jLi] SjJJi y ^Jl ^bjJJi ^ j 
.[Werner Heisenberg (1901-1976) i3^> ^ ^ 

.a^Jl, (Bohr j^.) 



jii^ijjij^jc VlsJJi ji JjU-t a! Sji^ 'VU^Uit-^jLJ ^ ^ 1 1- , ^ . j-aj (Indeterminate) 1< - fr it (1) 

[0° ) O/O _j l" i oo-oo 1 oo/oo _j 0 *oo _j °oo] ll i-rf^i oWyJa^VlS" 
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<U~jL> J-j>cj ^ t(_C^_>-t 4^>- ^y* a aril OliVl J ^$->- jj-* 3-»~*-<i^ fLLU-l Jfi l jv 
jjL>J.I Axz^a ^'^j l-^J "^^P L-"^^- o yil o.!* O^j y>Vl J-i lili* i jv— *i "^J 

ji .uisi iJio&j . iy>L. j X. ji uik^ jis" t_£ Ail j v_JV) ^ 
^ ci^LjJi 1 jjt SL>- S^w, ^y. S^Vi a>rJ-ziii ^J? ijjSij ^jJ^i (Gottingen) 

(Ian Duck ^OW0cr a J^^j J 1(^^.)^ L ^^f^(100)]^M^u^ , c5' J 
:JL U^JL^^j li^^^J^Jj iJji^ L> (E.C.G. Sudershan oLijb y«) j 
5^(3000)0*^1^ 5000 fUJOijw^ijAj-ijJi o^i y-j> 

jL£ l# ^ I "i! dUi' SJljt Ji 0j j J^m i£jXH\ jt^jLoJu Jj j»jJl ^ 
La -tjQ AyjJ LiJtA; (jdaJl UJ) y Jl 0j_p*~w ji^j) jj_pis*Jl 0 jiM jl ij 

&-J* 0* 0 J^*— * > ^ ( if' 1 -' 1 ^ J^" J^J _ ^.j^ 1 

US'A-ft-A&l ^>-aj ASUaiJ (dL*^)5 j& iL»*^j 0 j£~> ^Ij J-JUJl i\J-\ j 

.((!! 1 900^^ 1**1*- AS olT 

^ iijiJ-t (jJi" ^ ^jJt j A;l yjl SaJ^j ^i->J^I ^j-*— ! 

3 14) L*_JaS ^SlJi j j^>\ ojL* c-^oJ' col j5"jj I jJj^J j Si^jiJl 03 lyJ^j 
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. ( 1970) f j^Js. jJA*Jl Oh^ 1 il^V V-^ 1 cJjL* j a— Ij Qj'jLS 

S^L. jjUJ (2003) f y i (Sandia) l_ojU. c-i ^ j_ji>-Ui 

^ Aistjd! aSUaJi jLL_L. (*l ^J-) A—ftJi^l ^ c-jyiJl <_iJail ^—a o.5Jj£ ^LjJL. ^ 

,y> ^iwti-l J^Juii IJL* jl 0 ^£>-Ul j ^'^(j-* ktu-aii (ijLiil) cjL_Lj yLi 

^ y ^j-o _j o ^jt-! 3JJU a aIUs _lJ ^LjS'I jp>>- (L» ^^) ( J^----r > ' *J J* ■ 2 * Jt ^ 

^ y..si\\ j ^^-^oiJl Jaj y^ s^jtjiil ^ 1 «Ji^l jl>l*L; Aji ^jLj! i y&S JjLLs 4 J_j.A>- 

b^ji-! i ^yi o j jiaT^ ^1 jjl 4jlSl 4^ ^Lj-o 4SU2JI ^j2j (1)1 Aj 1 j jJj ^-^-a (b_^ui?-) 

2LJl !y ^5'4ills ,Jl LgL ^ — L^tjJs — ^ial^O^x ^Jl j 4J a^es (<^>ljjUaJl) 

J, I (S_J _aJa]l 3 .,<>,_, <kXj( lI^IjjJJL) SL-o-wIl j oj_A oJjwbU jL3\ zlaijj \1a .3 j.hi 
^ yj= iSj^. ^^5" (_r^ J 3 J- 1 *'' (^"-^^ L-fV^ "—A-^J <_S^J ^5"^ ' j _j— j ^») 

Oli j? yll j-a (j^-ioJl) jv** O^lJbJ ^ j_Ja>JLJ la jfl^j 5iJt# iyu Ol j 



(74)<^ ^jj&iiiiip Ji^^J—ii^^-^jUjjuiiA^j : (Tungsten) j; — SLiil (1) 

(ojlJJi) ^ j a5ji_. ^ J-j-U-ij j^jSJt J^—ij ( W olfram ) L ^~i -^j < W ) ^_,i_<_^Ji o j_ 



— 874 — 



^-^P pistil I J fc «U>- J^-J ^g>r i.ai i}")L>- — — ^ j— <»_^> j ~ <^ j> P ( _5~~'' ^ >-J 

jvPiJjl axjIj L_*jLopl i ^lp ( jiJI Ji — ( _ s l£- ^lia^J^jiil ^ (C) * 9 4_ P ^ J 

^•IJj Jl^sj \ ^ gil o jp-V- I ^j^^iotSi ^ Jl_»-I ^jl o yiil tL^ip ijl ^ j ^ 

2uJ oi - — -J^ij L—^ l»djjt> ^ _JU_Jl «Lip ^ 2JL)j-iJl J J_J - (2006) f L_p 
< — ^) Ji O j^J -A3 Oj j^^l J-! Oy$j$\ iL™J Ji; >j - (fA,) c iltil 

oi jjxAwdl j*) .o j£>\ o-s^ j _up IfuJ <uLp L-p _^U-l c~J ^ (_i ( 

^ 2JL>_« (3Ukp1 ^ ^«^d.l ij/^jj^-L^Jl cjlijj^ c. jjiil ^>L__»I _?Llsl a^uIjJ 

, ^ 0i y> ilfrpT Jj-^-* *— ^^iJ-^T" e-j-s— ^ i ?Lisb 4jjUL<> 0^3l 

"iS-jM (Jl .SLUL^bj — ,/3 y l)I UJ Jj^ (.ils- j!>\ ajjt> S_iL?- ^jLf- c jjsji ^ c^i cLaJ^j 

y* Ui^^^l Ll» o^bjj U^.Li c^Tj U^u=l ja^jJJ ii fp<S\ c_«_,ja.)l 

j^o^l LJUip ^Lii ^ jii JL-Li ^^i*3t jL&l Jl L^Jl^^lj SLiydl 

(1) 1{ J*__dl !(^ r > jr pl) _jliLi_r'y o-b-b>- ^5" L^Lb^i—b ^^yJi _j ^jL^ JOs 



p . j_» u JT ^ p^i ^ ((85) Sj^i ..ij-yi i jr tr _Ji 
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.^li-i^ 1 kill? j Jiljsllj j^UsIS iUi Olil t Ji,-,,,i l i LJ^ (OUa^Jl) 
Morris Klinei Mathematical Thoughts from Ancient to Modern Times. 

*J^I) ill La 0li" lil UJ 0 j&l tj jvaJ k jOS oLij i£/>j?r lift jj "Jf j tJ"&M ^ - 
SstT 01 U3I a l£c JL?- ^ j Lite . . . SatJaJl jwl j9 ^ 3*U LgJt jl (<iiL»v_~> jiLSJi -v^l 

.•Ap j Jsr (4Jil j|) ol j^p U* 1^9 jij i*JaJl jsil j3 

Stephen Hawking< Black Holes and Baby Universes 



.^i^;^ (D 
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» .ia a^ "if j AaJi?- J) yt^U^Jj .Ayw^buj ijO^UjLuliA^ljji ocJaJl jylj3j*_iS- 
^S^LPl^jf j* (f j-Jt Jlj) Lj^T JtjS'i&jHA L,*k.--..>l U J^Oi .(t-J6UlldUjJ_.fi "ifj ijO-i-! 
j& j 4 Aj )b? j JjUJI Ajalsll a1»L-J|j j a\U£J) aiLOIj jL£ KaJUsjI ^o..^ J jJb-) 

, aI jjlll Sk,,- \ \ [tfjj^Ai (AA JLM ) 

Steven Weinberg "Is Science Simple?" in The Nature of the Physical Universe. 

k-jiJri ^ jjjj 0 jilS) !Hjw(-3Li~r"il j^l j^^l^j$i»lgi>-b ^i- SjiU cUj-fl3l - 

Jip Ua^l jv-aJlj*- jjpl j^' DlS'CAjli cij)l ^j) U$~0j tgs3w~f I La _Ui lit»~>l j 
jwl jJ Ua jjP j) jjiy l_l jjjjb^-^l (ijo^iJO^JjJ j .o_)l&l Ob j^UIS'j jljj) 
j*)^! Ua jJ> k _ s _lp JJ-Ol j$) kj-^Lj aJLw^Uj JiCj (jJl j5l ^> Ugilki f -tf) ^\ (tU^-l 
^ -JjUll ^ - Oj&t j£J^ .(JU&I 4.,.faa-«,i) uA.-,f!> _Jb 0 U-y.n-.j-iij aj-U jwJIj 
Ui'tJJjj^jjIj (ojjtjI) IgJ 1 }? olpi jtf-l j^acOl j JU*iT js) jiJi ol^Jii j jaUfO j£Ji 
(jA!>-l jjV ^ — s- j . lai jsr j JJ Oiyry) U3t j aIsL^u j U^V — >lsl_i^l UjUpI _£c 

Jij iUSIi(J>-lAJt Jl^^-O jj>AiAi AljjjJl y> ^1 U*J - j5l jA iJLaj - AJlSjva3j 0 j£U 
Nick Hobsoiii 2006 . personal communication with the auther. 
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BRAGG'S LAW OF CRYSTAL DIFFRACTION 
:(1913) tflkw^£ 

:1913 jkU kilJb-i -y> 

^j.LJl ^ .lJjj (Albert Gamus) y& js-Ji j&^*> ^ J$ oJ^l •^3- 

. (Richard Nixon) o .>jU^_j sX^Vl S-b^li jii 0 yyd\ 3 
. *5 j ^j^j (iLiji jlkii^^ Jii-l ^3 j (Woolworth) ^j_^j_^t o^ai - 
. cr o^di JLc- j . . .^j (Zippers) oiu—Jl Ju*i^i } ^fjA - 
ai ^ij'^Ji a^Luf ^'^y>! s-*-^) (Henry Ford - (Jj*)^* ~ 

aS'jL. "0 y> J _jV j J-i">U*Ji (R.J.Reynolds) j^y-ij .£ -j 5? "^r 1 °— ' ~ 

o^Jj j (W. H. Bragg - i5i y. ^3 _^Jt) j^ik^i j^b^i ^ js" Uu^i 
^Urjil "oj\L^\ J^i^^oL^jJlj (iJi^) oyli (W.L.Bragg - ^ y. J> ^ — -JO 

^r^! * je **'' Cj^t ^ JaL-J LJJJti yJS hj ^L!t 2LlJ| 3u>l jjS ijlf- atliS' 3_Jl*i 
^^^jtLoj j 9j ^JUl jiJUli i> y>slt AJjwdl CjLi ^LpLLr_u L^Jli Sjyt-s a^L« 9j_jJj ^Ja-*.- 
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nX — 2dsin(9). 



U> ^yS] - *k»Ljl ^--Jshi^^^^J) o'LpLti.p'J ^ tit J JaJl (A) Ji£ iJU~>- 

.(j,LJ Jliil^ 

kjljJl (G) j .eiUJ^jyjl OLSO) obji>--» cljV»LA\ jIj_JL« (d) j 

LgJLiLls J*y<j>- Sjlilj U aj^L ■' 4I2SL-JI 2L*JiVI jl 3JLiL>- a ^J&Uiil aJ< a j 

syd Jp-I-Ail Jl k.Ji dJ— t Jj-5 jp o? If! JLjV (i-jjiil L_$JL> y~~. ^f) 
^ jl (Jr^ L-f! y - ^. ^ ^1 SiL~Al (j— C-^jli °j _yLJl jUS" J— s^b) j 

5l^>LiJl iiLJJ jLuL« ^^Lf-ojj-JUtJ^-b AP^kiil «LJ.I .Sj^JJl jJUl 5j^L_ «^ 

,/ c(Phase)j>Jii J-Ao d\ l^i^V JjV ( L <Ji*5l J^) 

SJLLJl Sj,>l*il (n) jLuil j_j>o l»-Up c ^SUJi ouUllJl ^^iSou^l ^ y 

yLJl (_£ fcU-ll ^'W^jC- ^j-Sotdl ^L*^J| ^ jL_9 aAs- J .Is^-w^ b-L_P 

^ U-pr -^-f- Jj-l _j jjJs ^ (US' j . . .£> _j ^» dj£j _j) jLiJl _j J jty 

(n = 1) .SU-I jj: y 01*1 aJ__ij yflaj-. Ll^J» j caj yUi ^jlJ-l ^k*Jl ^g-ip 

^ d jSL* (j-l^oVI Oli (n = 2) OlS" blj ; J jVl ^rjwOl ^ ^iSOtiVI ^ c ^_^a>^< 
<uJ jjJJ J^p (^l«u) J>-LvJ J) L^jjJ^ ( t LJl) u L>-L\Jl Jj->Cj ..I.ISL*_j JLJliJl 
jv^S'i.tPiJjLij Lo.»^p ^^50^ . . ikiLJl ejlk^vl ^ .j^^l^'aS JU^a ^(0) 

^oJixil ^Jl*5l <^-' jUJ- ijUiL*;! oJ_io (I ji^u j Ul*l) ^oJip olil^o 
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4 _i*i^S'l ^i) ^1)1 ( v r P list-; y^tJl Jj-I j_*> ^Vj' J *JtJaJL; ((jj^'l — «->i • 

W (Sepiabraggi) -» LU^ (Cattlefish) aLuai ^ *3u— Vl ^ L_p 

.(Jj^j ^^1^1 <U£JLe aLajJ *\9 j ^i-s^lS' ^cj jllJl aJl>c_^j L<0 

CjI> jil Jliil y^Lii U>-*j — (,^™Jj-K 2L>. ^il) oti-^s s^jo j* jji-l i jjUklU ^laJLi — 
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iijai) jwljJ j 5*Jrl j tUjjVl j i^^J^I f y O&r ^ t#* Jdj^ 1 0 ^ j-*kjj J 

William Henry Braggi (Electrons and Ether Waves). 

**fb Ji^'OHij^^^ 1 J*-~* ~n»L Jji pi "j\ J J-lj*L^a*Jl^j_>J_«)- 

jJ^rJ\ySiAifvd jkJ^^,t»„,.ti tf Uu>hj|lO>j tUfUjA^- JTLJ^» .i) jlUI J^ull^ t JLaJLa 

■ui^j <uji ja^ii SJUlS" SJl^Jl sIjLj>Ij <J ^»>tl1 tJSLajl »-U< pjljjl »^j*Jj jkJl L^crb> 
Anthony C. T. North (Light is a Message - Book Review). 

ii j^a*!>0l tL^I ^ jfi tUul A-x-JaJl j» _>jlaj ^ iiJl djliFj^iJ ^ji^j U ja^AI* j 
Max Perutz. (A Hundred Years and More of Cambridge Physics. Sir Lawrence Bragg). 
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William Lawrence Bragg* quoted in Ronald Clark's (Einsteini Life and Times). 

^Sn [William Henry Bragg (1862-1942) *J( y . <j> ^Jj] 
^[ ((William Lawrance Bragg (1890- 1971 ill y.^jJ^j] j 

(ZnS) d-lJjJi Juii- 3 (NaCl) fL^JJi ^L. Ji. >\ yJ ^ .u-ull a_Ji j-^j 

. ( 1 9 1 5) f U ^„ uill J> (Jj S jj W ) JJ U^Ia! ^S/l c^lil j 

- ju V jyis") s_£ku J (Westward) >j\ _> j ( vV> - e? >-*) j— fj 
t v->'uili l$J yjo o sJL'U- \jA^> Lilk^ Ju«i «JL j (Cumberland 

^>Lp ^ J*^ ( _5~ > " _J ' .^f* J 1 *"- 5 . _jU>«Ji jS- ijb^jl ail Jj^l <„ r ^* J - (J"-^" ' ^ 

^jjJiJLiJl lJ^LI j ^1 ^ *Jl>- (^J, dilil) 5_J5" JI J^jd! ( 1 885) 

(_C ^p-Vi aLJ-l ^jiJJuty LjljbJl ^yz^zii 4jIcI ^ <U*i> ^ v_— y li Ajt^uS" (^Jill 

jil ^IJj-Vl ^ *-'<5jj L-!> > y 0?_j J-^ (3 JDl ^ j^Jl C-S^l (^-^'j 4 — ^ 

( V Vl-illy.) 

(oUVij^i) 01 >^u. (1941) r U J UUJl 4*,^ 

tfftl jl C— «wl j <up l$b\>- ;Ol _^_»J ^ Jill ^-S-^ ->-ii)) 
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i^>-^ S Ulc ^kii J>\ (JJ i^Jt 4ji VI ^IS" <Glcl (v^ 1 ~~ <S -J— "i ^ 
(<U~ij ^^L~3l) (J.I (J--' 9 y J W'-*^ Tt'd'li jiljiil ^tjaj^ j j^.,; — St <Zj j o .(^^LJiJ-l j»^pxji-l) 

SjLp 01 OVI f j^rO ^ <up J_JJ i^-Ulj (^->l j--»Vl ^ILp) ^->L^f ^ gk-^ j 
a _JL$I a^jlC. ^JUJl AjLc- Lai c j ^Jl i jjfc ^ si jj>r j ^ AiUji jLJVl iij-b j! ^ ^ji-»Jl 

.(ajUJI JJULT J-i^J a- j*yji 
<u_ij jJu JJLli t^J-i aJL>- ^ LLii L^S" <^>LJ?Ij ^Jl (^jVI — iJl y.) JlaJ 

Wi j Ji^LiJl Ali-i C-JlS" (^O^-yajT AjtaL*-) ^ ajj>-l y J*y^ l$i*ljjJ aJL»IW J-SjJ 

— aJIii* i>*yj <J^>i _t^Jj - v_^xjl .AJL5 cLftl ^ j j-« c_cV ^r'i _«il 

c^L-il c-ij J I Ij^e- 3l_>ijLJI ^^if i~~»UU apL-J! ^y. j ^Lv-ajl Jl j i» L^L*-lj^ ^^As- 

^Lbl U.i ^-bi ails (X*3- a y»L> cJlSo liJJi L»! . .aLJJS" y^Uii <uLu c-i j l _ s -^>- 
_ji J SJiJiil aJ i_ r Jis' ( JJL> ^ji>- ;aJUI^i»1 *^-«->- ^ a1jl«VI SiLf ^If- 4_il>-VI ^ 

:<dy <up ( *Jiy. or Jj_^ (»Jj) o yA\ ^ (Paul Forman) 

( 1855) C U J *Ui ^ill .J-i Jl ifci ^^.^ ^L^Lji ( ^Sfl - £\j>) ^ ^ 
.LJi jlJ (Adelaide) -tJbi ji _j ^Lw^Li ^ ajiLv*Vi <_~^^> 

t ) yi-^ji i>LiJ (_ci Oj-J-; (^Vl — iil^^) sL^>- ^ JjS/l O jVl <^->\ <1j j « 

Le-jL; I c->Lp15 htAi r \ iijji (jy. ^Lol^Vl cLJii yd 

^,5^1 <ljI jlS" UJ c_iJ jfCJl 5^*1] Lc- jIj Vjt>»_5 ^ j ^JL«JJ 2U^Ji 2LpL'l J L-iiUr 
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J.I (^yj iwJl^il jyio L^*>j . .0i*O^ Jj^" ^^-^ ^jLJj.L* y.j ^ i J^- 
■b"^ 3 ji*- i. j^jjJl A-jd^l j ^^—ftJUJ* ^jJi 01 <Up (J jUdl Jj 3iUJl j_* . . . )) 

«3 ji# j*- jij jjui ^ j jjui j vuii j jiiji 0\ y) i\p- j oir u jroi ■$> 

5 jiJr iaiill jf 3 jj jll jiUJl 3 jiLj t5l j^J j£j ^ c J—JLi jyu jSfl J 
LJl£_->l Iki "SJ »\J-\ j^i yj\ kiUi jUftl j£s. "Sj .& yill Sj^jJI dlL" 
lC*! j"^' £^ \S*~ '.) J*** (j^'* l >-*5 ? " SbfUc *y jd;* cJixi? ( _ y a? ; i_^iJ 
J^ail3yVj ((1907) flP^O-Ul^^d*)! jj^lijJaP^jlp^j^-afl-OljbUl 
ijjfllSJta^j i^LnJl Oli^frLij-aJl^Jj^i 3jJl*-j 1 (1915)fl* l! /3jwbltf 

(1935) f ip JJ o» i^>Ji U; (Lumford) 

-£\s m tfj* f Jj)i lj L* f&tjy. flP i* (1904-1903)ftP jU*tL£e 
. ((JJii jsAijS'lj ajaU-I jaU j^p (i_jSfl 



s^} [Benjamin Thompson - o r*y k J> , ^i^ 1 ^ i^J^-' Jij - Hie Rumford Medal (1) 
^ili^S\ i y r K J (i£&\ j .Ujioic.^ j>j ( 1796) r Ut ^(Count Lumford - j j^il o_i jSJl.) i-ij! 

( r - /ll ) JSjL, ^Ji ( 1000) £L« ^ 5Jl-U> j—iij .mUJ ^UjwaJl j! >l ^ ^ ^i-l^ 

^ £j ^ JUi j - ^wtj.ji J^J - jgiJi ii, Ui Uj jbJ il* ^ Ju, uc j&i j l^ojU ^ (2) 
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oJiAOi* J! ijUil ^LJiT(K.Lonsdele J-l_^j y .J) j(E.M.C.Andrade- 

.( 1943 r U ^ j^lH u*^ ^ ak^Ii 

(_>^J| Ai^i^ tAj^jisl < >jls7 jl 4~<ds- iZJy>cj cl y^ltj^" > ^ j ^ aS ^Lo-lft^L; A-Pj AJL» jJlJ 

A^^jI ApL^s ^» 03 j.A*^ ijul y*» (J> ( '^*-_5 fj^J" tj?^~ 2 U a I ^ 03 j^Sij A^S _j ^jS" jS'jJ 

o^Ujjji as IS" J US'! UlU- -i^f 

IS" • 

^3^y>lS" Ajjiail ^jLjiii-l AjLo^Cib _b>-l j ^ ^3 j y->--i ^ j j-^jw _} j y>*>- i—>\J^£ AjL^- 
Sj^La Aj^oJj Aj^JjtSi i^h .^->^t3l ^ b p! lOa-i j Al5 ^j-^S" JLai ^J>- . . .L^t«bi- 

.Lilkj jl fyyS- ^ I j^j, {A j£\ 

A-LU iu*\ jJu IJ_JjI j ( 1904){»L_P ^oj ^ AjjL4 j-^.--" j j^^wai ( ~ ^^j-i) ^ ^ 
2jta>">\J (a^>- Aj>- J^jll 2jL=>x^zJl ol ^> j ^jgjty Ji' (_s* _j) ^^t 5 ^" (j— '~wal*l 

^gi?- a>jlj _j a^Ip jjii (jjwii ^li Oi^-J' J"^>- A»u>tji ^ _j (X — Ra.y) Vr-^' 



»i* ^53 j t2) o ^. .jjf Jl ^Jp ^ ^y\\ J y\ii\j j^aii lji*>o If /w>J^fl 

J f fc-U Jl— j SJlfJl 0i ^ " dl -H j) Ui^ ( 1 9 1 2) f L* 

^ (^j - a^l) jL*b y> j [Max Von Law ( 1 879- 1 960) y U -^L.] 

^yb^S - LaJbJL>-l tj^-J ^~-jC.OjLj>- y> i_Ji !li (_5^J _^>Jl * JtiS'l ^Lii 

^LXjciVlj i3! y tC>-l <uLU 5j>- oJLjJ 0[j . *il jL~» \z£- ^lp ^JUUla ^^JjLjl* ^^—S-Vj 

: jjbj tlijl £)> U5" o y^) >— *j j*ilj ji$"-J' ^ s-5^-*^-S'L» a31**I 



/zA, = 2dsin(0), 



c->l>- jil ojL_ki-wl «g'L/a»-) ^> ^ll 4_i>cj ^^-j ^"j t(1912) ji «-* y (oL_j 

^ (1913)^ ^ s\ ^_-<JU 4jj ^Lii ^SLjl ik>A-l a jwaiJl L_;^JsLi-« j^^Jl 

5J^b^ jJaJ jliTj ^ J y>. [ Max Perutz (1914-2002) 



j_0Ji jik; ^t ,) ^jy, ijS (540 ) >yu 555 j ^ U^J a — t J-^i j(ys \p 400- 790) jj-. r 
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Max von -jJ 0 j» j» j & jkJl *.bj-aJ» *UU iliil A^-l JJ ^ 1$ jjl 

k->i_p- otf" -u) Vc-U » (.sa^-i ii» i^LijS'i J jf ois" ^aJi j (Laue 

i^s^Cj £~is~> U olftjv* tii^I j jil yiJl Sp_^s*1 yUisj) (,5 j— o 

Jl^AlS" Ajj_^L3i ajj^r^aj t-^J ji (1912) Jb ( _*J 0 

^1 il y\l J^ci- Ojlii ( or -Sl — y OjUa^.-V (.5 j y^<S) J-oJU 'Lj'^Aj -iUjli 

2iJ.>VI J-"* 2 -^ Lbb (y jy ) 4j yL*J oIS"_j . ^ ^ ^; ^ jyi-) J^ci- ( _ s -'^il 

cvr jil t^S y^l oljJUj (1) U -S'! 

ijlS" ^Ji j vi>l j_JJi Ajtl J-L^il o>LiLaSI J SjJaLSil itaVI jo y (3^*' aJ (1)15" L_o^" 

.(1914) f U ^ dAJij (11*51 j jy^y\ J^i^.y 
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L$JL* J f j£s_iJ^>v Altaic i_Jij oi ^iW.T.wl ^^I?- J-g2>ri viJJi *l£Sj ('wU^jtj 

JUjc^I; vi-Ui _} _/>-VI ^ wis-! yi Sjj c-»b ^iwJkl J../JAI ^1 2LJLSJ-I iUuVi ^^Ip 
il ipljj 1; ^Js- (d.) i-o ^1*^ 3, ,■>- Jl ^isli 5,,, J ..-,,lgLit J » j pLsti>[ \i J..*" j 

>l ^y> -b Jjdl oLj 5j o>i jJJJ JJLijJi ^Jsl JJi JlSliiVi -bwb£ t j—* 

, ^jIXjuI Oil UjL* wL_4^o OlS" li OjjJJl JUf-i ^ JLjjJJI C--b ^Ja^Vl J— « 

4_Lo jJx^o ij^- ^iSotil <L»Lx*j! A/Las'- (_Cwbe^i V OlS" aj _jl> <_ci ^fr ~~ 4*J&1) 

o-Li^-^o jjjj <_£.Ul y>^/l) »IJ * ji J^-l-tiS ^Ji^cj IgJ jS"j <LiJli}l j 5j ^JliJl c^L_j 

2LJ j^il AJjJJl »rU -■VI Oi— '• ( _}*>' 9 ^*^ jL~ il ijiS" A^I*^ (iLLa A>cJ 1 g->l-*i 

(JjIj o_jj^^jj^; j&j ( ^ S O j^) ^LLibLiwo ji,.,.«<ir,i (^.^ — (j (•■s^.?) '**•' 

:^ t i> Sjy$-iJ) (Nature) ^ ( 1912) ^- (jvo—^.i) 

»j_^a3l 5jt_^V 5~dji-l Ol—^lioO^I jfU 5_)Lp LjiL ^-^ Ol_>j_LU 
J^UslI £ I jj>SFI U*j IfJ j£» Ji l^ifrS— ^*dl (^^Tl - Axil ji 
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» jOjw jJlSJtf j IpvuLa^ A^-l 9.0 jdl j*^! Ja-L-J t£j~> »i^-LJl 
jLp, f I I^aU J^p_5 J_jVi a-iUi ^ >> J>U- ( V V> - ^> ^Jj) 

J^p- .Ujjv L» J.I .iJLSwli <uUiaI t(JU-pVl ^xkS ->Lk^l j 4_^>-Lgj:. 

(jjj ^JS") 4jwL>- ^ ^Cj JJl v^jLjIj^j <i--L>ijV Ll*3t i^j^il ^r-r^^ ^J^- 

Jiks" Uj j 'J! /J (Adelaide - Lui>0 a^u ^ (^Vi - ^jji ^Sj) j$ > 

Sii5-*>La aJjJJj 3 »U_j jj-*^ (J/* ^ J^- 4 ' ^ yiil 2jI ^LiV 

[ Cuttlefish (a squidlike creature] j-* y Js^h oi ^Lk^i 

(3"^J ^ VI y&Uiil ajVu 4*3 i^os (Sepia Braggi) ^ *ip jit! gj-Ul _j 

jiUJl ^ l^iL^S'l jJ-^j ^ J^-^' SjjjJr-l A«JiVI J ^»*jL« ^ y^i C>\ ry 

Js^i^JLiijj L^da^i ^. j^-iCii <i_piji j wis cji^ai cJj -U* (Roentgen) 

(^.Vl - i)!^) >j Oi- (1909) r l-P *Ur ^ jl-^Jl j J^i ^iUJj j_j_uJ! 

- jo ^n-*^) ^ (Trinity College - *-^) ^ Ji— <Sy l_Jik>^ J] 
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*ib! a*j oLJsIj^JI s^i jjJ o^^s" i^'jj i>*i* Jts- <z~~- (Cambridge 

(^5"! — a^J^Aj^-JI 43tiVl J y>- jlj « jl^si ( 1912) Jwj iikf- J*>U- 

0j^Ju5l "uJ^Ut* j«iJj 2^*JCr* **** <_>*iSl ./^^ ' y&Uajl a jj& J Ajil jlfsilj flj"^ 

L^L> 0*i (^r-i'l - OjI>-_^i 3LUj"y <£ _jljJl uJs jvalii j^-ju ^Jlj (iily 4_bLt*) 

^.^PxJi £*l ol <.\ j*zu$ 3L^Jl JL*i)VI u t^->«j cJlS' itaUil dJiJ 

^ U^fC tjCwlii 4~~Ji JjtiS'b ^l^ 1 (^_>LLil) ail yl jv-wj .4jLL>JsI cjIj^JJI 

^Si jJl -^j _^u£>- A^i\ j Jiil jil ,ju 2L«i*Jl CjLol^ia^l -iu.y (1)1 jliAS^t Cf°3 

^b..i*JJ ijj jLS\ ijJi ^| j j./j" jjsxj L»^j ^>«j y_ ^Iij *jLi L» IS" isL^-lj Ut* L»^j jL>-J 
wii j\ (jjS\ y> ol5" (>- r ''^l ~ t> tl>\j -iU^-VI J.I u ^tJl >-Vi d\S U^j jbi 

ca-jS ^^Ip^^I ^ ^« iK; L» jlp^ ^^Ul ^•V) j^Ur ^1 

_j ^UJl v^l Jia-V ^ ^S ? i Jb>^.l ^S ! l v- 15 J3 
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Lj ~£-& (_s^_5 LJfjl L-J ^ 015" jb5l tyZij .ij-^s-^ ^ ji^j a~~»UU jjL^x. L_ij 

. . . L^J^xi oil*-- ^Sl ^1 ^ ^Iff (^iil j l yls> r J\ ^ ^Lill ^L»iaVI_j 
2L^~Jl 2LjtiVi ^llJaj Jb- <y 1 yU»_j tiJ^Jl y\\ <j)P~-^ J*^->- O^jVI 
(1915)^^p ^ Cj£ J*->Z~° L*js^Ljl) c^>- jj (_s**" jJLjii iw^S"!^]! ^ ^>u J iL>- ^ 

t juU a^t u^f^s-s- s^u-h ulpj aiVi 2^/^(1920^^1 

JlkpjJl JtJLl £. OjUclJ J^p JU»p J^- J_j aAUJl v J**»- ^ vVi L-i 

J t( 19 14) f L_P ^ t . <L->j*i}\ C^y^J t5 Js _jl J,Lk> ^Ji j^-^JJ 4_Jj] ^1 jlS" 

t ( _^<J*ji c^tJi JL4 ^ aS" _^JLil L, c-aj 2jl^J ^-v^j ^jIp jliUJl (jiJI jl v^-J-l 
j»LpVl ^'^j liUJ^i ^u,^ ,3j j^2*it j| j*15 ajj jJUl i_--S'i jlJi 3u«l — ^ Jjt, 

*>L^»I $ J—*> 4*; I ^gl.^T^-l (j— {VI j^U^2-« .<* !j J I _pr * 

^ 2L~~J yJi jlj^Vt v (jJU a^JUj) ^gXiii ^^cJiuJl Lj Ua; _j A^wi Uip ^ A_P 
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^jJ^L* Jj! UlS"^ JJJl_j (.J/J jLe- jAlijtjv jii- j^i-^Jl) y\ <_>j jL)l OU>^l ^i^Li j 
, 4*JiVI <i->\j _*J-Jl ijju ^lju>ti»*'lj [_c j ..UJ^ p-i> C&J^j 

^ di— !ij (DNA ^j-JbiJl >Jl u -2*-J-l) Ij. «-A>^ 5jL - < ^ (jr-^ 1 

James D. 1928 ^ jS 3 o^-Jij .^^> r } ) [Francis Crick (19 16-2004) 
aJ j dU-i5" iSj^l j .(u*- 1 -^) ^ ^ 4*b*J ">Up ^fjJJii j [Watson 

^jj c^J j-^i>- 5 '(j" j'-^ v'^^ 3 — 5 2~*L*VI a5jsI~» _j ^i*Jl 

L. Jjj* j ( 1954) f ,jj dlii . ^b_pr ^ -la^ jt^Vl j *— f-j ^1 

JSLLj ur -^Jtii (^jJij ^JiJl ^Jaldi 6 j>3 £-\Jr ^i^l C-Ji J^ij '^J 1 -^ 1 w- 1 ^ 2L_S j-idl 

l y^- — wLial <u^Jj ^W*" <J' <— 3 i^—Jl aj! j-* (^jJ^I — t_r^^ C^J^ O ~' c ' 

^ ^jjlwLs- ^ Ji^r' (3^-^' ^— i-^-'Lf'l-^ _j ,J-o-«Jl 1 g«< j ^5 ^jJl 4_>-jw0l ,J,I 4_ jl 
((__jll~-Jl) 0 j^lp LoJL-J>- j ^^SU Jb>-I AjLAi jLCLo j ..rgti Vj . ^ » ~£^> 

L» (yVi - ur J (»J_j) i^a^i Uti^j ,j (Perutz) y. 
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2«— j^aASi jlaJU O jiflJtj ^» 4 jil-f- £<> J^UsJlj ( j_^jUs]I i..«-ai U ijjsS')) 
Sjl j^uj UjUjlj 4s&JL?tj U.^o 4l»v>t; j U ULp diili *»J ^»U1 j y> wiiL^a 

3bi)f jj <o (ilauksr oi (jiLs U iil Ut idy O^jcly cdiU?-l j j A«r j j 
Jl* Siili as^LUj <UsjIp (^JJi JJ-i ii jii Sals' jwj *j\ /\ jw j 4 lair-^ 

. ((I a* Jjj JLar^jjkJl j^a J^ii ^JUl ^ _^U)I il_^> (^jvi* W 

- gj^u pJ^) (Lonsdale) J-^a-j ^'_> ( Andrade) at j_ JS" ^ j_ 



J^j U (^--'^ r l — ^£ ^ Jt»*-l_J obxJi CUjwsj Ai5 I^jJjlS b ^kl^-l a y jj> 

il^ip I jjJb 3L,j^Jl JLJLijsiJ* p*! Jb-I als«^ a^L-S/I MK 1914- 19 13) 

[ ^JLjJi ^ U jj"y>i to japL~o _j (Von Laue - y oy) Jj l^jl^- ^ ^.LsJJi aLjL.i 



Andrade. E. N. C and K. Lonsdale. SVitlinm Henry Bragg. I Sr>2- 1042." 
()l>ituur\ \otiec\ uf Fellows n\ f the lioxul Society . 4(12): 27d 3(1(1. November 1943: 
Rep illicit in P. P. flwald. Fifty Years of X-Rav DiffniLtiim (New York. Springer. 
I 062): see \v\\\v.itKT.()rc'iutr-iop;puhl/S(IYears<)fXr;iyl>irrrHeli(>n,'. 

Bragg William Hoim. "X-rays iind CryMals." Mature 00: 210 mid 3WI 361. 
IMI2. 

Bragg. William I .awrence. "The Specular Rolled ion of X-ra\ s."' \'atiirc, 00: 410. 
1012. 

Clark. Ronald. Fiu\tein: The I .iff and Hint's (New York: HarperCollins. I0N4). 

Bragg. William Henry. The World of Sound. Six Lectures Dcliicrcil before a 
Juvenile Auditor* at the Kovtil Institution. Christmas. ( London: Bell. 1021). 

Kornuui. Paul. "William I awrence Bragg." in IVcnonary of Scientific Bio%ru- 
pliv. Charles (iillispie. editor-in-ehiel (New York: Charles Seribncr's Sons. 1070). 

Huiitci.Ci. K.. Unlit ha Messenger -tlie Life and Science <d William Lawrence 
IfruxK (New York: Ox lord I inivcrsiiy Press. 2004). 

North. Anthony C T.. "Book Review: Liiilu Is a Mcwenget Acta Ciystallu- 
eraphica Section A: Foundations- oj I ry\t,illogrnpli\\ 61: 262-264. March 2M>: see 
journal^.iucr.org/a/issues/2(K)5'02/(K)/prCMjl5/pfO(»l5bdy.luinl 

I'erul/.. M. I-.. "Sii Laurence Bragg." in A Hundred Years and More of Cam- 
hi nine riivsits (Cambridge. U.K.: Cambridge Cniversitv Physics Soeien. 1074: 
reprinted 1005 1: see www.pln .cam. ae.uk/caveiidisli/hislorv 'year.s/bragg. 

"Sir William Henry Bragg": see \vww.nohol-winncrs.coni/Physics'williairi_ 
henry bragg.hlml. 

y,fi\ tiUi -UP fea-.-l; £_ ji j. /ftj .\Jj\ dlii Jju £JU j[i i^Qi* ( yJJj Jju\ ^J&) uy*Ai)l 
^1 

Alfred Adler. (Mathematics and Creativity). New Yorker Magazine. 1972. 



. lg3U^4 }U>1 U l$Jli joljill ilb ^Jitf Hi VjJ j . l^La; d-ulillj ti>U*-Vl 
Gerd Baumann. Symmetry Analysis of Differential Equations with Mathematics. 2000 
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John D. Barrow. The Universe That Discevered Itself 

OO^r J -^3 • ^jIS jvaj Igil Jo jfi ijuaj OL> Cj\jj\aa J- 0 ^xJaJl jy I j4 *il - 

OUaLiil (due 0y> jil) u U*j*asij . jjiaJ <Ul3jva3 <(Jp l^S^UI (4kL~J) lailial j t jlJLi 
- SJLijjjJl jOl jiJl jvi>l j i£>A?v U jll j uLaJ Let j iiJb>- jv^ii *il ( _ s i*£ j 

Jj jJaJi j(se _ (S^ilJH 2j Jai) OjatJaj^j (S-iilA-l 0 _^li) - JlillJ-^ jjjJ j 

X e) ^j j <C \i jA£ UJaJ "ill Ji£ iww 4»u*? ^--aJ Icl dlili U 0^U3 dLu£^ dLit ^ »oJl»- 
SjuwaJl 01 Ijjl ^ju V-iAj Aa> UJ ui— A3 (^>* ) 0 jJli j (^0 fa~/> j^Js> Lfrjly— >l 
lu& j t 4&>l*- i«J 3.14 (7T) lSL-J i; j^ll S_<uflJl cf^-^ .i&te- C— ilS" JjSlI S-frfjiJl 
Jlili J~— > ^ j^slj <J t^y-l S^jflJ (ij-JsLi jJl Sj^-LJl 3Ji JJi i«J La jUpI L^Lc O-jflsI b 

.(3.14159)^1—- 

William T. Bridgmann> (The Cosmos in Your Pocket. How 
Cosmological Science Became Earth Technology)- 
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HEISENBERG'S UNCERTAINTY PRINCIPLE 
(1927) LuUtf 

:(1927) 

j ^aaJ( J j! ^ ^ (Philo Fransworth) ^ j y JLi u^y^ 1 .Z^ 1 ~ 

Louis de) ^ }j >. ^ t/jJ ylil ^bj^iii ,,_JUil / W^>4 ca— ^ - 
,4*> yo oU^ai *j jAJi Ojj L. oLo^-Jrl uyL-j£"i a_ji5^.Li aL'Liji (Broglie 



AxAp>frj2 



Xh/2n) <s jL-jj J^ 1 cj.Uyife j 

jb^J U-A j) (A p) j (A 30 • (ji-! ay-J^ 1 01 Lf.j 

— (A OC) «— s Lo_b> <GLi ^jJ ^-\i>l dr*"* ( k — ^.'^ ^^! > .y^ s jj^*^* - ol~^Ji'- 
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5^J ibbj (_ji*£.(A /?) *-^J <-iolj UiS" — L« (_r'^ *b <J* L^Jff ( _ s — 

,(<M>-ljl ^ 4lL5" <-J jCe> Jy^V>- jje> U ^-~~>r ^>J*J ■> 01 ^-'^ t^- 0 ^ - ^fW* t_/ ki^J-^ 

aJIjjJ sJb>- ^ (_^! ^LS sib j (lijb ,iJLiJl i_iLi^S"l J_ i) eLJLJi ji5l »T 

f J.P_J y> (j«bi SJb-tl^l <^~L>ij ^> J U „a i >3 Ljli ciJbjjiJl j*-JLl! Lj-^LJ iJjlS JLaIj^AJI 
L*b- 01 ■^y^o jj J*Aj y^s> y> OV . 4jLjjJi aSjJLj^ Jj>-\ j jl ^ L» 

SJLJLi-! iwiJl J> 01 _ji t_£_jL-J 01 1 ji JjV (f^Jt j y •) jjjJbsJJ di-iJi '-r'f-*? 

^ j] (ajU . Jj-^t 35 ULJi Ji sl* y ii 10) 

^> jijp_j £j>^ ^fW* L«-bf jj^. Lclj ( — j^lll) <_c _^lJ,I ^^Ipj h^^if-^ 
, (^^JaII — (_j jjSolil) (_> jiwJ>l ^iLc- caj jJJl OjJ L»j Aj^j_Ui oLiaJl aIJjJI oU--~i-l 
01 ( _ s ^.( < ^^) <1 -^ f -(3^ a: i' A ^^ <iWl 1ju:.i_^aiil OL-j (Ui>- ) ^bxJl ^^ul; juipI jlJJ 
Jii V 4ji La a5"y j , 4_4^p ^ * ( /t*ij ) y 'y. ^* ^ - 3 5*jJl cL-ol 

t[(t) J-»yi J (E) AiUaJl] iJL? ^jLxLS Lift dJLt3l IwL^ ,30^ A>ws j^.j 

^ Ic.L^Lj <up (j^Ulj 



AEAt > - 
- 2 



>a ,Uil dWi ^bV f>>Ul ^1 jy ^ iLiJi jl Ai. : A t-i ^ 01 j^r.j U5 - 
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^ JS" 6 iC^J ( 1 945) f ^ jJaiy 01 ^-JUJ! OlS" t < 1 927)f L-c ^ 

[Leonid Mandelshtam (1879-1944)^^1, -l_j^J] oss— 0^ 
ajLjii^Ap^ jXiJl oLJj^ [IgorTamm (1895-1971)^" jj-^J] j 

p-5\Jl iSLjlSL* 5j ^IiJ (^r^ g ;; jy^JLL (J^U^il fUJLJl ^lii 4£>-j yt L»! .(^jjl; isUaJl) 

Ji»i V (<us ^ JJl Ullp <ui Ic.) IJLa LJ ^ ol «J> (i5 ^ jA* ^JLi L»~«) U oU 

JLp *JiU aJLU < n (Star Track iiyjl^) J, ja>lsJi J-JLIl /Jb5 jjJ*J . 
Heisenbergi3^>*^>wsj:.)^jil (JUi jlp^Ak^l^a^S^a^jSfi ys- JiuVl 
J j! ^v^U. Lo ^c^J JiJ! ji^j j^L. jLpr ^ o jU- _j (Compensator 

tOl^il _} c _}J-*^_J OUjil j 4_JlUi ^{J j^U^-l ^ (il jjLa ili 1-L») 4_J| 



^^i^JJij^-^^^^ii^C^' j^tf) /ju^JjSj^j^ j«>UJ — - STAR TREAK (I) 

.(p*- j&) ^ -v 

^^L. ^!JLj^-.Li (LiL^-) i^-J-U (L>d/lj SL^l-Jll ijjuUi.'^JI SjjJb) — '-fjjt-j ^.-Ij - d£J.I_) OL-jil jJ- 

Xf>r jil) J!< O^J'tj OlS^I ^ li/ij t-ji^-ij (J jjijjl* ^w^.) 
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^jip o j (J ^— S JjVa 2-»>lSo -^Jl* -^>jJ 



David Halliday and Robert Resnick (Physics). 



Werner Heisenborg. 1925 letter to Wolfgang Pauli. - 
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j^x» J ot-^i. jJi j (Sommerfeld -xii y> j—>) j# J jUUi 1 _ s «Lw j J)j*s oi J - 

(Bohn t-kj^h (Gottingen 

tit jjj^jA 

Werner Heisenberg, quoted in Laurie M. Browne (Abraham 
Pais* and A.B.Pippard. Twentieth Century Physics). 

OliWe dUi Jj { JL-M 4.i..,Jj 5 (dLiJi Uy>) ^^^s^i- 

j aIjlSi 5 j& cJaaI til "tfl LjJti i }Ji£ *tf L^lidlUJ j aLj^i j oUrtallj LSli Lei j £j-»-j5l j 
jwJi ^./oJJ ^(Tunneling Effect) ^^JLLJi jM\ j oi ^Ji SStUi jU_i, 

David Cassidyc (Werner Heisenborg and the Uncertainit Principle). 

i Ugd *5T (Schrodinger) j_r» *ijkJ ^.j^ 1 ^ — :vJr» J j£jlA\> c^ui uiT - 

Werner Heisenberg. 1929 letter to Wolfgaug Pauli 
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jtjsr ( Hainberg; i) >j> ^^jiujs- iL*sr >^ jr j) ji^ i 5 5JLJ oi i J - 
o^kij 5xJj)i <Uj&4 » ^Sjj ■uLS' j^is'oji^ iuJi Ju« j tr Lei f. .(Gottingen - jD 

Elisabeth Heisenberg< (Inner Exile) 
. (o>k£Xl <>ft c^^' ^ ^ 12 (>* 

jLjJ [(Werner Karl Heisenberg(1901-1976) Jji^ ^.5] 

^jjyi&i ji£_J*Vi ovyii v-*Jai jlipI ^S f Ljiilj (Wurzburg) Jj-Ujj 

.VJ ^y-J aV~>- >— -•_^L/tS' j^Jlidlj ^-JLil L*jL> U^jL j j ^Slil (Sji^Jail 



— 901 — 



jAAJlj J3 jsll frlTiJl tiiisC i^AJt -LJsJt) AjL iJLvI -b-l AjL^>_j JlH .a^JUJI aL-1 y £^>- 
A-JjjQM ^y - J» ) jll _p«J aJ jy» ^S"1 j t 4. flfa,:,l I j AjaJUJI ^-jeljll _piJ A~j J _^y» y ^s te ll 

JuJjJl i ^Jj C^-P vi. ?o U5" A_J ^ y j £ _ / LdJl (*i jyj;*) ^jb. . (aJ1_) jlll j A_««iAjt j 

^ aj'I^ii a* (1) (Fermat - a — J^> o-jj ji J jb^j ^U^b s — -£ ,y> 

<J^>L^sb , g» ^ Ajl* jJl AjLLli L-ff C Aj ^^aJ ^ A_«Jjilil i_^I^Jl Jj>4 A~)lj.> 

^L^sb ^ A_i53l cjUUs U ^jIp ^\^y\ ai jJlj a^> ,^J]s ji 

djwLi L^rVi OULtfcH 

-U** i aJp yiil aJ yts^Jlj SLuJ^i ajLoIj^ JUjuIj J^l^Jl Ajlc- y>. 

jbxJ^. a!p ojj jJ LaLLaIj A^lJ^I AjJJb Aj_^xilj AXwLa!l <J^L-isb ^Jl i^^S" ^ _UA*Ji J jCi J,i 

-^jLdJL-Jl&Jj]* — 1.^(1920)^^ — .(iJj-jjj*)^ a 

cji , — ii ^J- 2 — *l — 3— ij-b [WoltgaugPauli (1900-1958) 
.(rcJ ^a*^^ Arnold Sommerfeld-^y^^^O^^-^ 1 t-^^x. 



/w^(Toulouse) j*J^ii^ i jii y .: s ^ s; — ^/^(-^^[(PierredeFermatdeOl-ieeSoi—"^ j^] ^ (1) 

Fermat's Last The --;^S'iAi!^)_t*->-.c->,*u ^^4(0.^^1^) j(s_LUJi5_ji^J0 
^ ^ u/j j-ij .(0 < ctbta) iji (n > 2) 0_j5^ oi -vV [a n +b"=c n ] ^ 0! ^c-U j (rem 

oi/^i <^ y^^to.bjiiJi^ jjjuJi a!j ijj><.(Diophantus Arthmetica-^-^ J^— ^'j j*j> ^LS 
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U^ai 03 c^^aji jJ yi\ us«— Ji 0J- cJSOj jJli "Sj - 0^1 i5 jii^ )) 
tjiggriis *£ y) y>L£jl JLs^l/,* £»1$L*s>Uj jSy C^S" 
djlAr 3kijl j 44i£» oUUS j» Ujs*>U U j U^> ^l»o.- >^fl Jlil L,,v,»; >>j aJJ 

^ L^jl JJiJ V Lib- 2L> 4^,aS al j uSjJl ajL_>-l < _ s ip <J j^ap- SjiU- C-Jli" O—ftJ 

^^i, (^JlyJ Ob^ J o\ Jj ^\ j jl^Ja-Vl J**-) OI^p (1923)fU c-Li ^1 

if- ^jS- a jLf- (59) -Si L^Jls^-i-v* J>wU> JjI^Xj jij jl J Jj -Ltas cl ^Lj.- 

jv^i ^ cLoJjtSi c^>bj^i5l J '—^t' J *JjJl cjbL.J-1 ^ Li lit* 

^iLkJ! jb _/i-b) CjU^wIIj b_$Jb>- ry> bgjb ^ £jl ^il J SJLijj! J—sijJaJl 

ou j 5j j\j>S\ jbJi jj ^Sjj ji_> j jJi) aJb- Ji (Lammilar Flow - p k-l t 
a~^b Jia^-iJi^ u>- Lx^^o^Ji dJUi Ji« 015" .(Turbulent Flow - 

dill JiS l* y^jJJ^j ^) :<bb ^1; (cdi aSL^i C-i*>- ^1 A^rjclil j! 4_JLiSi j 

.(sljjsS'jJl 

obi AJ..,./g jT j i_jbi-b ^JbJl *»Sj^ J_JwUJt aL«j (ii ^Jj*) ^ j W" ^J-jJj 



jlS ^ kjuj xJa*j$ ^31 jLe>$\ ^ikj^Ji; l*Axc- (1923)^,^ dUi 

:E = mc2)^ J (Peter Moore) 

(Wilhelm Wein) ji j ^ j - w o^-j tij$~> ^ ^ j 

j£\ UUsal*JLJ^ j$>\jJ&- (839) h%sue> jjj Wjl 0 ^iU^-lj - 
iJljilj j^ij jo«Jl jj> j£c jlJ OSS' (tijjjji) uLi j iiajJl *Lj j^l 

j>P5juJ AjjLaMsij^lj IjJb ^IjvaJi jas-jIj .!«bu< ^ <tj_^> j ^Jt* 

J-*£-lj u iUJl 5jjJ Cfal 1>s 3»- - l$J!te- ^Jt-I j-^- - j^jJl ^ ijwai 

.((l^ls^Jt oLrji ^itj 

r U Jisi } [Max Born (1882-1970) b J3 -> ^Sl.] jLiVi J\ijJ>i\ j^. 

JWj-^ J-! ^1=J /) ^ ^.>J> *Uj-»J» Jl ( 1 924) 
J.\*}\ ^'^1 J_,V_, Jjis [Niels Bohr (1 885- 1962) jy . jL] ^ jUi 
^ll Jl jh'-u^ _^j^a) 01^^(1925)^ J^fj .(jj^i ^N) ^j^i 

i y> ix>i>. ^ (David Cossidy) csa^is' juib ^ >J^» j } ■ jJ^' div 
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ju^L oU— 1 1 *j»xjL^I Jb & ^ jA* aJJ y U tLij-^ li 5^i y^' j (Hofstra) 

^jijtju ^ oU jj&y OijjoJ V A-LiU &*-*>Ul j» 0^1 o^j j^Usi ^ <ui lc)) 
»Ajji3l SjjAjJI OLi (Jj^I ^13 i J-** 1 * 0* ^Jj) 01 ^ ^-J J "^J 

u waiJl * j_jaJ» ^ .u**l tjl :4_*Lij <uk?-%> j^eUj^ Uf* "i-b dLJi ^ 
(aj yn-Jl aJw jJ) Ojjj j^fL* 9 it—rfl (i) jy js») (»J-~> js?- ( 1 925) f U 

^j^J J,l*^ i3jwL_i jlj L^'j-s <_a£p &j jil ^ J* ( Ojj-j) ib^Vl jLj^I 
\lsA^> (ii L^J) J-v^ v ^l » _ / ^ii3l *j Jh* 3 . (Oj^)^lfil jlS" .(^li ^jL^il) 

j^Jju ^ _jJl *-3y»J j— i tl^rAl £tli5l viliwb C_/iJ3 I (J! j'^J I 1 gT Jl— d ^ 

Sij ^ jl5o I jj-" ( 1 925) ^ (0 jjj ) oib-i La ^jS\ Asijy. (£iju_^j>) ^ \ Wt.wI 
J_j ^ jJi t LiJV •J j-* J-l ciiJj ^iJb^i^l j ijujti ^ j-o^" y>^> a_JL>j>-I 

^_->) 2U^i3 X i) 2 «Js ol jL-X.i—ijOO V cS^lj ls*^' ^ lj*-* 1 C^^l .^"'Lj - * 

iS'jLix.^^x^ iJu— xj ^viJ ^ ( 1926) ^^f- ^ jjSCo^a *_JLpLbl cj^r-oJ^I j .(IX 

[Pascal Jordon (1902- 1980) Chjj-*? JiSL^l] jLlVl ^5^1 j (O^jh) 
<uk->*.l cUJLiSi (_?-^l_j ji-^all l5LjlSC^) iS^^ 3 - <~£ j— - > "' 
2U...I c» j jji ^ L^iLi^S"l jj^l j^l tt>IJj>-Vlj ajLoail ^ jy^^ jy^> 
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: t _ s 4i UC^^j^ j v _>-) ^ (Thomas Powers) jjjn. y j-J* 
jjj-i j Ai_.Mii "i\ ii jjj^ (ols jfl „ff,U i£ji£b>) i^jat^ij >M ob (I)) 
9 j^j#iJlJUjO j& Jtell U L~) ^ Ju>j i3^iw> aLjj »UJU3l jfi cJlkij 
(Pauli) Jjj **xj> £f>{^j «_>-Ui oijj J_j?- i?i_^>i jit j ijiJUri oijioli 
iwssT jf tl^Jl ^jJp liLijI js!«_iJl 4j ,ji>l3j OljwJ-l <v> Cfl-Afr J3j 
>C— iJ V jl : y-j>Jl tjjJkJl <ujt i y JUio) j ©L~>l U_^>lj (1925) pi* ^ 

lilj i,ji»_>Vl J js»- OjVj ji-UT ^jJLr t>JLJi ^kiJl; OjJDl Oljj J y Ait_)jAjOjjv_&)|l 
il^Jjs-^jjjjOILjJ jiU y-Ti^-Jr l_>U» 5jT J&cJ^^SjtJaJlCJlT 

^ *U jJJl ^L* Ci5 jyjjkJiljyjuJ .(^ly-u^^t-jjj&^l - 
cJl j OA?- 6> U 013 Jb- JT j jS3 j . tlr U l$J tl*- ^1 &*UJl 

J~*L ^1 Q^VjjS') <i *i>^ 'k/s^ 1 j**!* (1926) f U ^ iJ 

Siili-Vi ^ J ^ ( 1 927) f U US' t (jy m ) ^ ^ Jl L^r ^Uxa 

.ur.^J *Lp j-iii Ji.y Sj_JU- ( 1 932) pU ^ 1 jj^-i j . (Leipzig) ^j-^V a-^'^r ^ 

.( ( ^rjin.23 5 j 5 5l .(C^ij.*- (1) 
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^ lUj^i a^- cr jj _j (Jj.j Sjibr) (Henning Pleijel) J^. 

ISCjUSw aj jIj ^ Lai j U5" ajj'Li-l ^J— J Jjb- ^ Aj_lk>- ^» ^jiii 5L^JLL5 ajJj ^Jl A^lS'Vl 

;aJ »L>- tp^Jl 

i-iLlsi J A_«>li-i ^ jL£ iSLilSL* Aj 0*Ljt U (JS j 4_iL$£j 

O^U^Aj^ysxilL^ubAilS' jjtjJAJLJb- v ^U ; ^L^Ij(v r 'jl^«JldUjJii: 

.((«d^JajAj 

a^ljJl ( 1927) f u J 0 jjj*) l^LioS'i ^ lCjlC* Aj^bj oiSOi jls3 

p-^Ji i V jSj . *3lS .Al* Aj <_> wliJl ^jLiJ^jLM Lift oL>- j «^ g-i- ^ 

jjp (aIJjJI J Ajbj.jiJl ./^-^ £f ^* ^ LgjLi) All yii AjL>Ljl5w V J 

q aLs^s <j:l> A_oJI ^jl Aj-« «Ji UjtJ- V J . aL_~>iJ j A; yt-ij L> ! ^ V 

iLoJjJl j^>- ^CwUl^ — ojJLJl <_s_p/ixJ (ii jJj^a) j ^./?" (J-*Jr A_X»jtjl sLj-i ^i!^ ^ Oi— ^' 
0 li AJLLJaJ ^^ip jv^e-'yii'l jL O_^io ^-jj JLSl ^ c^S" jl JiVl ^j-^- oL^« - 
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.^^r i^L.) AjlSCl ^wuilj . o I a I ^jl jV I^Jl J 

l)I VI Olr 0 -^ >JoL?-VI i ^^Lpj .ci J cjIS ^^iJjt (f j-O j (,*— « JO 
Sjlj 2ui^r J Let j clJ il y^jt- ijuji^j jA\ LJL>- ^/Lp y'ji ^ (j— V vi-L-Si 

JL>-Lij ji ^1— 1» y» L> JS"^ 3 ^-J-t ^yjtcX^— ij^l) ^iia-M2^ UL>-i (dJ— IJL_ « 

*j pS oL-LSJl j—o aL-JL-o ^ Liil ^j-if- J-o-*- 1 ' l> _ 5 i *j- . «j _jt*J) di— t <_£ J_p- j 

2Lp- Jl^-U Leo Jldl ^Lw.' ^jJUi tL^-<> A*iUil o>l>-L^/VI JsLu-»lj (cjUL-II j ^LsoMi) 

^jwLi ad ^Jaib l \^>cS^i aj^LipI a ..c U> ^jaJ J jl >vJ j ioL^-l LJ ^»ls 

j^^i ^laJLj ^jc* .jJLiLill; jJLil V j .*Aio c->l j^JLo (8) jj^J jkiSl 

0 ^2 j JLjLL^I; i3^f ^j— «L5 ^jLp j (^Jj \^_olj 4 i! 1 ^jl3l lI'"^^ ■■- • 2 

(7.5) jl (8.5) ^j^J j J^uaJ-i L.y \j->\^ Ui^ dUi*" } J—^ii 

Sja-^_^Ji ^j-Uiil ijl Wi ^rw^ — *L>^- Lu^JiT L> (^j^b>-) L_jj ^<2j I SI jVlj .1 

JLojC-*(L^ ij-l Cjli ^,laa^ ^.L^Lij <bi ^ip ^yto LJaji dAil liLi*^ — aJlft 

L^JlSvJ j (_iizi^ AJLo ^Lp .s>->k^» UiU — l^JLx tj^Sfl (J _>iLiil SJ^-ij ^IsL-Jkl i_i!_Jlii 

(L— OjL*Jl 1 0 jj-l j y , ij 1 -^*-* iJ y~ j y<~°^> < ' L_ji5" 

J,LJl UU^.ll j. ^Li3lj ( !o ^ jj jj jjyl^tii! LJL^i>-l sLol j a jL>-VI ^1 

JL^r^. LgJ? (U^) _j ^ jv^dl ^ J*^ Lg_Jl LJLvs _jj ^1 cjI^I yS\ aiKj 

^yfcj o^b>-lj Sjji" y Lo»J J j |_C jjl j . ^i-l — ^» L^il ^..iaSl ^jlp-tlil) 

j yi ^ £ J-Ajti,! J Li _^=Li!l 5^?- ^Ls ^'Ls ^cjLi <_->Jj JJ .cjI j^-J-* (8) 
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XJc^ LJ»L>j ^-Jb Jl_J ^-fjJl iJJl ^LiJl IjUo ji ^-fiJ JbVl j_«3l ^ j 



; ytj o ^S"i 13^*" ^- <> ^ (3^™^ *u?t g :ll cL> j^jjl v_-iS" ^ ^ ^ J 



a# A/? > /l/2 



iLuJi Ji ^L-Li UgJ^ ^ (A) -Si ijtu j*i ^Js- L~~j 4£JJl!i 

^ dJuJl Ijl- ^U~Ld }U» aIp! Jit. iL3! OVIj . o^U^I ^ (%50)_1 

jl ( J J -^>. V 3 A^^Jp SjjJiJ- 1 j • ^iu-il ^5**^"' ^ SJLJL>- dJi lj ^ 

o^fc^aiil XJLibU ^ Jytit <J-Jr' j' ^_JLi-l ^f^j^ 5-<>A>t^Jj 2j ^>dJi 3 jJ— >• 

jLj^-I ■» ^1 jl:7t,l....>.^. ii a. ,.i > :^1c. dil :«i ^H.ii (L»U« .^^.ij^Js & ; ^ 

)?..—: v_~~-S dltaj ( _j~< 9 ^ ^jULSj (jJli?- ^1p ^Ui^V^ (JJu~~Ib) VixSi ^^ip L-Uj^G 

S^l^iu^o iiiJ- ^ ^ijtaJL; Oi— ^--^r f _/*"J >^ (*- 4 ^ > ') y- 4 J Li^or V Ljl ^ c 

^i5l ^» 4j ^ Xi'...\ \j> j^-j ;aJp o y^il (^"^O^ ' * 

5jU £-SlJ ^ ^llj o^Ut^Jl (Jj Aj^Us (J Ip <0li j) i5 j^y^ oL?- C~|-1>>-Ij JL_«J 

2L«i*Jl >j^Lkil ( \^ ^ I jp i Ja?J.I _ / Li-lj i^^p- ^51 ^Jlii (Jl L^iT 
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Laurie M. - tij\j—> .{c>jy. ^')<>^ ( J- s 'J-a j (cf-J^ tLj ->*)(\? — 
(A. B. Pippard-^. .0 ^ (Abraham Pais - ^ fL&i (Brown 

( 1 927 c 1 932) ju S*si jJ« J^i oi 5JL. jkJi *n ju ^ j ^« J^_> a*. ci>t jtf) 

.C5j_jJL31 tlj^UJ ^JJl jwaull A3 CJIS" 
l^'^Uajc j J^*-i-» ^j-^ 3Jj_Si) _j A.aW.;U J _jL?-L Lylj l^I>- "V ^a^" 

Jjjl (jl Jbu j jVI L»I (Jl^l* iJl' ■ ■■ ^ p $ »tI ■ ' C-viLslj ofe^Ji^l (J^-! O-JjtA ( _ s 

(ii jjyj»)^\~i jUiil aJji^-o j .UjUixil J Li? ^1 j 4>-jUa3l 4^i>Lil jlSoVl jLJ 
^ S^Lc 015" t jiJlj ( 1 928) f Ip J> (^S\ Ju JiJ v'Uj-^ 1 o-""^ 1 ) Ji*-^ 1 

JUj OlS" ^JLil jJ_JJl jL~. LU- L_l.U ^JaJV ^ jj-Sl J| (j-^b) ">Lii Uap L. I Si j 

^t^isi jS jlS" (1935) ^l*- ^ji* . Ju;>.'>J-l t\iyj> J»<ot_J 4J_JLl-~o (ii jjj^J) 
ol j^-J (jJi ) aSL^i iikJi (_Cwlil (J^a^ll iw-^dl ..Ju-^J-I LiV^lp jl *j , I - ^ 
sJLiil 4~JL»Jl *Jljl4[ -^*J. >w-~<2-dl i JLjj jJL>- VI y»j V .^jJ ^ (^o 2u.«l>.) ^ a~L>_U 

a~J*}\ o ^ - n-»js* O^i - oliVI jV oU- Ji5 jljVI S^LSJl iilj^lj (SjjUl 
^ ibLiJl ^il j-o (ijliVl (ji—jLj j*iJ) ) j*-^— j L^vV j ^-o^il ^ 5_i ^il 
jlijy*,^ s_jli ^jIp t^Jl *j ^kjj A^^^Jl^SI y. jjLii ^ U.(^ j^Jl ^rliJ)^ V^j 
i_--b ^U.Loi ^tlij jl jjLA_jjj (ii ^Jj-js) JaZ^i jlS'(_cjJl wbpilj (J ^i^-^-' t> 4 5 
y btil <dk>- ^j^j c^Ls-l j (J^rj (J^'J > 1< ^ jtJ^I J AjJs ^Sl ^«->- l)15" JJl toJji^i 
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cliJ^t ^ oJl L.I .41*1 j <ukj 2-*jJ- 

c^i Js~~jv> ^ ji-i^A ib^V' -^^T^ v_^j! jl) ;ol y>*i j 3_j ^X^-jt!l 4_i^vJl 

U UjjJi c^jbL . . (^U^bLl ^ SoLSJl y^Uil j ^1 j&l ^ V a^Uj^l 

Ifpr ^ LJA]i ^JJ lit) JJUii Ji~i3 pJS'i ^1 (ii i5jiU «J 

<dLi*i jliVl & ^ OLi *jLi> UjL^ 4J yT<j:Jmi V ii^-Jj^* ji>) 2b-l^vs <j-Jju 

^ lgj> ^wijuij t£ l$J pj> V 4JU2JI iO j^Jl Jjljudl^ J^'jj*"^! j JJ^*i^ (ji'^'j 
<U* aJLsJI j^il a j-LU clilsl 4J jb»J> j AaJLjJI -uljUrl f*^ ■^—i^ J>^W £*I>sil 

Lite- jJJi ^jip «Li j .( ^ y§}\ i^jj'I ^ j» s^Li^lj ^Ijlp^Li j>-I 3LiLiJ-Li t4~Lej 
^ ^^IpI tju*- 4j j jLSil isij 4j cJL>- ^51 3L*lii jJUJ ^ L>- ^- ^>iJ jLT L.j i^JuJt j 

cJiS" (Elisabeth Schmacher) ^h.^ ^=r _jj t >-Vi v- 

^^LsJtj ^liil ^^.J (^*J Aj"^ui>- (_$^L_>-! C^^-viiP- (j! j i—^iL^s Aj>- jUj^l i_*Jij 



^y. jci>S\j U-fJL>- cJjL>- .(1937)j»^ (_/^Ji— JiOlS'j y\-Ji\ j^j yf i- SU? J jVl 

bt. Lac^jj *L«*A-I cjbrliil_j aJ^Ji d>LL?-VI 

^ aL 1 j-uJij Ja^i ^ jiji ^:»Ji ^Sn aji^i uuii ^ j^uji 

Jl cj^I ^iJl ^_jL^Vi iiLib^j OjS^SCjuj — ^ jJl (Jus Jl j — I j V (ji-'^'j f 

JL*±-\ s_-~Jl jlS" lil L. JiU j ^ j£ JS\ ^\jJ±S\ dyiS^>, \ j J-^l ^i-Ui 

^ SjL^il i_J**-si> J| 3ji »i *>l<t? jl5" ai y ?4xL«al ^joLa^il <•! <J_*Jl ol^-Si J 5 Li 

!3">L»-*jl _j-«Jaii j/iil dUS JJuiScj: y& <_s*o^~' i_~~-Jl jl . * JS** * g-*rj 

Jai^ail ^ (t ^-u.<i j Ulii ^ jU Jl JLJ l£5) ^J-l J^U- 4^ J~\ 4~^jb5l iJJ-\ dAL' 

^>^Jl ^x^l ^L»*il jl £tj jlJl 4x>-I y> ^» JiS'jil JU- 4jl |i _ s L£-_5 .(OtiJ ^Le- 

jliVl J 2 -^ A** jj Jj ^JUI jJ-l Jl j LJIi Jli^l ^ 

dAJi ±j,/7\*\\ J i j Sjjbjb (j J^b^J c-liJJ-l AjtJ L« ^(5" I J » OlS'j 

- dl^jub) ^HSfl ^Uii Jl (1943) aJL- j ^;ut ^ L^U 
(DanKurzman - 0L«j £ b\*)^ il ^ — c^j-Jlj (HendrikCasimir 
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^Ull -kjS ^ Ui jptj C~Hj Aa-^a" 0? <u>S! j£c !A3.« j*X> ^l*Jl 5iLj j»j j Vjjj' 
I jj&xJ (IJu* j^j jiwl) 4 jfljl (t g .flC U *L> Lb I Ij^w^U jJi 0 jJsljACJjlj 

jjyjfljl JUs^-i V> J.i,-.....li4iLaj ^ j) j) Aa— ai ^1 j, ^ Le jj^isJi ol*»bj iljji 

W-> J J J ^ « A W-J ^ Ui^ 1 J j' ^ u«*jLwaxli jyia-ji^ 1 

0 LiU.1 9iLJ C~£ OA?- jll t j j! ol Siii t >$&5 (^p^) j t J^l f jJr-l jJk-J V j 

ls^i kj?^' a j <^ i^^— 5' j (^^>*) <Sj~^ y. ^Ji ^^ 'j— ^ j 
[Samuel Goudsmit - (1902-1978) * > - J^i jUi- 

^ ( cr k~pi) ^"^-f^ ^r" ^j^ij^.LJi (Micheal Perrin - bjr-> J-^>V) 
JiipVi 0.1 jC*. J jyJj ^.^Vl J^.UJ! - js^-Sfi ^ .(1948) f i_* 
- JbyUl aJLiil ^-b;^ SjjbJi LJlil £~Uy. ^ ^ OlS'^Ui oiiVl »ULJIj a_**UU 

ip^l - 0^1 JLJ- j - i3jyjJ> tfJl) 01 - jyUb. S—o jjll JJVA, - J j-jkjV)) 
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.((! J*Ai (I <u£lj . . . l^JaLflJ h)j>\£±& Ay jy»Ajl AP^Jl J] J&l J~-o ^ 

— £- yj? y. iJl^jL^tJUuVl S__>tJI ^Jl o £- ^jiJ <_£jJl — jj jki\ LUs ( Jii OIS" J a] 

<uip ^a^l f j c^^valiil clil>Ji s\ ■/! * (jj jjyji) y yu ^ A^LJ^ 

a jvP Jlixp^l ^ y>~~ju> Jvj-I ^jjjullb APlJbl £■ j c.^, fA y I [3 ^ <~j ajI^J y<*3 

a j y^-$* cA&i ^ bjLp ilS* ^1 cjI ^L~*Jj ^iXt ce.Ap j ijL-iVl e-Uldl /_« 

. Aj l) y>y>Z) l/> ( JS' Jj^—j Aj^j 
>_j ^J-i eL^jl Jju a^-I (jllsl AJi^li a^«~1*]I aJj_u ^jaJLSipI yVi l)I j 
Ajt^L>- ^ (2LJUaiJt cLjj^i j tbj-iU dlS^o ^^l*) -Lgjti (1956) f lp ^ C^-^J 

^ a.LPlaj ^ijlj } ^ <S\ ~^4*^ J^Jl -Vjo ( _ s ^ > - > ^ : ^ j"*-^ J '((j^*^ 

^jji j ( j« r *Jl ^ L^UU jas- ^ ^ *^ <u>tjL^ <^l^> .(1970) ^l* 

.oll^J ^ y:.«.U.I y! (1976) 

^■yJI (J.I Lfc j-I^j 'IjJ^iil j <)>- i_J^3l JjA*J| AjL>- ^ j6yjt>) J aj 

L> _j vLij^iil) _j ( 1962 ^S- AjLJjiSi j <\jyid\) L>Jt> jJjJI Li* A_iL-Ji J y>- at\j\ L0J2J > g'" 

aTjJ tsJJl oJ» (David Cassidy - ^a— -IT juia) .( 1971 ^ 

(- 1 Jj-l) JL_L»I ^UaaJl j^-j't j^l JJLla* ^ J ji-jjd 1 * ci-vaj)) 

0^ Aji US' i»L^,l ^^uVl JLi^ j OlS 1 Jil .^j^l** 

iuLJLs 5JLL«^ aLvsI a1^^ ^y. L» a^jI ja (600) -!l L« aJL?- J*>*>-=>- 
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Brown. Laurie M.. Abraham Pais, and A. B. Pippard. Twentieth Cent tin 
Physics (Boca Raion. Fla.. CRC Press. I W). 

Cassidy. David ('.. Uncertainty The Life mitt Science of Werner I leisenhcrg 
(New York: W. 1 1. Preeman & ( 'ompany. I Wl ). 

( assidy. David. "Werner Heisenherg: An (Overview of His Pile and Work." in 
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Kur/nian. Dan. Mood iittit Water: Snhoinqinji /fitter's liomh (New York: Henry 
Holt. IW)..\\ 

Moore. Pcle. /; = nu~: I he Great liktts I hut Shaped Our World (New York: 
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Csw>tj jj&isJl cawl*A$i ...U^I^jaLjjIil^ii^jtljf.AJ^I ij^-j JJi U y ^ eoiull 
l ^ ) _ r Ji ?1$j3^9$-I LaUw^* jjjC Laosi'^l ! Ow. ■»■■>- j ijL^-l OLaxJd 5lLs_jj OUxJ) £«~Jl 

Pan! Rapp. (Get Smartt Controlling Chaos) Omni. 
. ( <>r id^Jt j in - I tj?^ <j£ ) 4_il2S ■ *t»*i:»* 
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iji; . j^JL; i _^Li_) -ij^tsj <u<JaJ) JijOj (aJlS) jt- j^xd\ l J& luJl^Ai ^.J— .... - Jl U^e - 

Lawrence M. Kraussc Fear of physics. 



l^r o^l dll; j-lfljsv Jj^U4dyw 1 ^*!A_Jaj-dll;0ji4S'y-l aJt* cJ: Ijui 
Richard Feynman. Feynman's Lectures on physics. 

jl ^Laill 0> jjU ^ l$»-bw~J Ai3 ( W iiaaUJl w>t*uJl Obxklj »lJ -ka3 
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William T. Bridgman. (The Cosmos in your Pocket, 
How Cosmological Science Became Earth Technology. 
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j^ai jdU j^y 

HUBBLE'S LAW OF COSMIC EXPANSION 



:1929|>U ZJ^IuUVjJI 

LJta jLpLJI j jJuJI aJ 11 j u^t jjy 2JL^ lift oliL-~<JJ 01 (j\ 

. Jji ^LJt ^ 0 Op LLgJ j 

THE) Jul*Ji i-jjid 3 i°XTHE DOPPLER EFFECT) j-Lji jJk 
C LJ\ . i^Ji J\j - o^JU j ^GENERAL THEORY OF RELETIVITY 
.(BUYS - BALLOTS WIND AND PRESSURE LAW) 
: (192,9) |>U il^i > 
olj j (Ernest Hemingway) t/ 1 ^*^ j' 

Tiptoe) j (Singing in the Rain) Ji* « ji^ 1 ^.y^ 1 ti^Vl - X * A *^ j j— ~ 

.(Through Tlie Tulips 

Popey-^-V^lcSblj) J sjytilS — J J 5 ~*a^iJl jl j j j jis>- 

.(Tlie Sailor Man 

aij^xit [(Guy Lombardo) j^jL^.y ^cL_p] 

.5y> JjV (Auld Lang Syne) 



Christian ) ./^ j' — uJl ^V;^,*- U 5'u — Li 5 yt.Ui.ii - (Hie Doppler Effect) j-^. v ( 1 ) 

Ji t ojii!i j- 1 -^ «r-" v- 51 ^ "j 1 " J-^ 1 ^ 1 .tf^ 1 tr" j ( 1842) fU- ^ j ^iJi (Doppler 
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ii-yuJi o^ii ( 1 929) ; u ^ (Edwin Hubble) Ji> d j*\ ^.j*^ 5 



V = H D 



fy^ <-=^ ls^" ^ W ^ /j »/o c ' uy. ^-<»^l jljJL. ,y> - D J 

L^JI ^> 0 y>A\ dXij ^ <dLol ^ c- yjsS\ L^jiLS ^5 1 4iL»il juJL* <3jI «jL*>j c( 

j ^lalJ) L*>- y> s jyJu ji (^L* <Laijdl CjLL-J-Ij oLuIjJjJ Lu~£S j ^ojaj Jjl> jVI Lii^Cj 

t^jJl j^kjj *_~JI Ji jij Jb"y j yLiJl 4 Jc-^^a; U Jajj 0 ji L5 — ^C.t( 0 

iJjb(Jjl» c~>U) ji iS^-j y^y-ij^ <J^5 (Ho) ^jlJ-L (H) j.Uill— 3-xJ_; 

^ L-*> Jb*y j -{j-*^ Ji*' (j-* (*—■'/>'') & '--''Jl**^ OjIj l jP OjL-f- j * 

p- ^Lsi - o>-» U - ^jjl aL aJJ- lib' Jjj> <ui JjS'Uij *JljJ_i^VI 

^ SjU (^L- jU^ii) j (Megaparsec) di- jbiSL. (sjiili ^ i^^LT 7 1 ) *J 



l_j jLL La jL-Jj [( 12 J! 4* 10) X S-jj^ (9.46)] Jl ^JLj ^1 j 

pJiJi tS-^i v^-V j . ( 12 Ji **?ja 10 J h jj^ 5.88) 5.88 
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dL-jblSUi y jcJVi - (0.02) J 15.10 V jj >Ji ji ^ja) S>>cx, 

Si JS) elo~~llj 0_j-^Jl ^ L§J 5 ^r-Sr V j j-S"^ L^^r Oy. Li'bjJi J-JLJJ oij ! JL^-i jjl 

^oL^Oy*^ oUL-ll t_jL~>- L.I .dJL-jbl<Lll (0.77) — i» jj^i V (2) (3JULil 

olpbui-]>U ( j> r jk\ J jkJl (Jlkj ,y«~i» J>c~Jj jaJ-'VI O iJlJiJ _jJaJt <S <Ji\j>^\ j\ 
Jj y ii-> jxA\ ill jj 5J jLIo | _jLf ; u-il u Li 5i>«^J.I j ... J,] 4jOUL!I ij^vJj>LJtj j y^Jl 

^r'j) (Doppler Effect) Jjp J* j*i li. Lj. c^-^h ^ Oy. 

lJm> ^ (769) 2-^<-iLo tlwUil JaiJtil j ^L_r ^1] ^Jb - ^L_> 0 wUij ^yi^a^il J— ^ijl 
jryvu ^ybjl! <-£ S—j^ii ij Js J->- Ltt^ c(^ » J y- j3j\ oU ^1*1 <_-'LjD<JI 

5wb«-l y la ^Jij Lb~lj "o j^t ^ JL^^jJl ^jU^>tlil ^gip (jJjL* IS) (3^^ V 

(SJLjl jl — ^jJJt J-j ^rlail) LiJ y>»i 4j ^. ^.Jlp ^.-^ ^_a*J jv— oiJl 



200- 1- J» > v-^V 4s» /Ji ^ u-^s ^ ^ - Hie MOk)' Way ( 1 ) 

ijjixJl ^JUi-lj ,5J_tU. 5j_. tj^l 10 Jl^ L^S^— _J ^! 100 /■j^H)^. 0_ji» 400 

.(^ /ii) .5^J( j y^UU 5-v _.J^Jb ^.Oiil j 

« ^ioyJbl^A»Li. 6 5a 0 L;_p>l^ ^^J^ji! -M3UNGC 224 ji - - Andromida (2) 

1 50 l» jv^r 0_»,L» <-«i 500- 250 ^ j ^ 2.5 J^v- ^ j 

iL-^^ill^ ^ilj-frjJ-J.l^jJl i £liS\>*i r .j&. ^JUwyfli/i^Jji-aiLjl^ja-Li^^ jj^i.iUi.^j 
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j»A~Jl j Cj! y>tll J2— ai (jJa^i O jJLaJi lJu& (1)1 Uiaji La _^5l Jl ^iit ( j_ «j 

^j&j jjjLJl ^iiii q S^ij 5^- _a^>«i 2j ^Svil cj! ^r^l yj-^'i V q 5_J ^lSl 

La ^jIj ^ jtsl 4_i _y" lii ^oJtr-oi" t$J ^^JLil ^—j-ii-l (JlkJl (V*-^ *— «*' j-Jl cjI^— =>it ji 

4_s yDJ a ^ Sib 

b oUJa^J V (1) (aLvJLII i\jA\j 5U L»j U ^ _/Sfl SjLi-l I ;L_u^l aI^JI 

U^L^lSj ih ^r^' U^P _J-«- s r (j-"-^ 5 iXilxil U^asI ^jT. Siji^-j «-i U^j53j .XpLlil 

ll) _J-*JtZ-j US' Sij^-Ji j j5\Jl (jU.pl J, I (_£ ^Vl £^b*J.I ^.P Jj>.:„j iLolf 2Lf- j^jy^S 

iL~~»~iJl Up^o^j Lj y£ { -y> O^J>\ oi (j*^. -LoJ <ia^>-"!>L« 3jLJL>- ^Lf Vj .U>^P p * 

4P ^\ { y>-^> \f \ ^Js- Vj-il y <_>U C <_i j jiidl ^ Ui aj^jf XjUs ^1 L>jl j 

t^yyi ^ip ^Li* ^li^-"}^ L« ia^b <— * ^1 y~ \ ^-w> <-?V 

<t jj3 y5a^ OV*^^ J j?^Ujl ^ a^vsl^Pj AjLi 0 ^^Jl 01 A-fl^i^- aJtS"^j L» iJlAj 
^j>jj£^ ^\y^JaS^>\^\ J _ ? _u2ji(1917)(»L-P ( _^0 ^jSOjiJi jtl^ldJLk,^.^ 
3wLC Lui j^^iJj ( ^S'lj3l 2jI jj ^ii olS" ^l*5l diii VI cOVI L§i j*> US' ^I^-jJ.! 

Jl ^ jJrl ^sl>«j LU*Ji kZj\ ^jVI J.I ^>jl ^'yll ^ s-Jail (Jl—JaJl ol jii ,j» 
a^ljj (j^C.l^jVI ^ «3 ,_^> ^ll a ^^il oipji UK j viJJi ^JlJs ^il^Jsi 

Is- c-objl UiS" tJjtJl »j-j>S\ cJp ji UiSo • ( _ s ^jSfl k_JI ^11 ^ A-^^Jl I g-c-j-" 
Aj^iaJ ) CjU'V J jVl if j-jil-l Cjlk^-'yiil a.U cJKj.. Alij . L^IP ^--Jl Ua^Lol 

0 j50i sUj ajI^j oL" UJ <^j«j ^Ji j (The Big Bang Theory p-J^i jU^Vi 



; l: 0 a 400-200 J* uus ^ ji <The Milky Way) lj y? ^ ( l ] 

■i^ 0 _>J-: 500-250 J* i\J.\ (Andromida) 
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j J ^iUlJl l^-vil«J Cj\ J>t}>\ .>L*Ijl <L/LJL>- (jl £*-^> j£ LA iJljwtLA'^i ^JwO Li J I^J 

o j>J>^j> <LLi Ulki j dj_srl ^UiiJ LajJ <<— r~i V £c^~~i]i j «53l k *Lp ^ 1 $«lt ^ 

j ^3L5 ?c-L— Jl j^Ip 4jL*j o _s->» _J<i IpULJI ^Ji^- Lei j . i _^ 2 *j ^ ^^t; 
SiL~il iiLiJ-L: ^ (Sj^liiil iliJ ) ">l*« jj L« jl ^cjLj ^jIjLLlo 

— dXo-^j "^li cUji ^ jU-l J_«LiJl e-L-Jaiil y& Lei j \_£jt^L4 j ^1 _/>«II jy 4-J-^LaJl 
J^JL? id j& L^> ^klj ^Js- — ^Li! o jiLjl ^Ja^ ^Lp o^^Il IpLLJI jUijI 

2Uk$3i JJ ^ *Jp aLLJJ oSLA-l 2L*^. iilS ji cUaiii Lis <u L> J jJLc.VJ ^^-1 

• (<-£ y V «-bj— ^ cJlS" ^jj^ ( _ s =Jl 
ojl j _j_SJl Jj-I J,l fez j oLjt^L ^iiJl ^Js- cL_*l*5l wU-L-J (J— iL» CjL') I «i 

J^J ^ ^ jLS' H = 7 1) oL?" liLi ZsAA "^>j ^Lii- JjL* o— .Lt Ji* ^ jL_^-j 
Ju-» <3 jUil ^Lojii ryi o^Jl ^<^p ji ^j-W (iiJL«jL)l^i 

^^50 _j c2U*v O^jJj 13.7 — (*-^"^ jL>tiJ^I cjjJLs- iiiJ- Ju-» j_ci — ^U-J^b as-jjZ 
VI (j-^ao Vj ^ V j £li J* /ill ^L-JVI y**3l Ll* 

oU jwt'i jJSl aJ| cJ^ y L« IJl* j (015" U^> — (2) ^^>tjcj) 0 -s-Lf iJUa>-l Lui y L« 



^ jijJi 4jl Kinematics sS'jJ-i |J* ^ j^Slt J* _j >kjA j J-^~<^ — >^ - Acceleretion J-^*Jl (2) 
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L)_pC jl _b C j> jJl sLdxJl jiSl JJ y j^illj *3_^«^il ijxlijl <L«l*il CjLUJ-I_} 

c~>1j ^J-ai LijU^» j^sl ^«UI s ^ 1 -^' i3r*" ^ jS^ ^j^*^' i^yj^*^ ^ ^_^Jl 
JjIa C-!^)^ a jw" ^i- a Jlu^diliSl eUlp li-gJ ^ .LLU c~>ti5l (1 / PDJjL* 

.(Ho) jij *J Sjti^l ^ JJl j ( ^Jull 

^Ji ^ j t ( 1929) f u ^ i J-^ ^5! a-5UJi ^Uoi ^ (J.U) t> ^J? 
iUi j L$j ^^Vi j ^ LSI jLlL. aJ"yjj ^ci j ^jVl oy. aJ^liSi aiLJj j»— ^ 

^_jL~~>- Jui^ c^t-Jlt, < Ja>- ( J^-~* 1 ( _ s if - a y^r (46) y 4jL« 

5J jSCj! SiLJ.1 vil -jIjISL. j£j AJliJ'u jj> (500) j 1 -'-*^ J>L* C—jL') 

JbJjJlj jJ&>\ J-d-^j i-sLi^"* a»i dJJij 

■iUx£-"yi ^ ^1 ^ ay J^V AjXliJl <oL*«LJiJl d y I cJisij jl _j <3~* UaiU jJ>Ui* ^ 
(JjIa) l^Oj^iwul j^xJl J?liJl ^ _£i$Gl ^ AiLi?- (J.I :> dita L»i .A»^5 1 g.ip 

<Lk-U 4S^>U1S Lfclp bUxf-l 4>-ll^-*«l ^ (46) -5' AjI yr ^ j^^Lu^ ^ J ~*j—> J ji 

alj.p jJLs £>jj Jj^i L*l t^iP Jjii- j±£ y cJU- cJlS L^-Lu (3_^^l ^1) 
iiUil c^_jjjdl cjI I^j ojbul (^Li;^) 5JLJ?J 55"y>- ^ — Jju U-i — tL_oJL*]l 

5_, s_^waii [Allan Sandage- 1926 f L_p ijJyM j^l] 

US' (dJL-jlilC./U/^JS' 75) jLi ix.(1958) f l — p (Ho) J-jU c-ild 

.Liu ^ jwi 



tx^^^j, <u»iJt Jj^y OUiJ^^ ^jJi jj- «Jt ^u^ili - Hubble Telescope - ( l ) 

f WST- lames Well ^ UsiJi ^r-^r 20 14 f L-p j ^ .L. jjj ^ jtf-i — iJi ^ 

.(j^rjii)-'' yJ-i w-^ ijtiSJb J**-- Space Telescope 
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sl>is jJULc f j4 jt- IjLp ^ j (Cepheid Variables - -l^Lo, ^j^) s^ijj ^ 

S-Uki«-o <L<JU- Sj^\> L*jL^-l A^^Jshiuij Si jl>- oLkJ *J^.»; 
(L^iuJ ^Jl Silki! SW^j V$j_ ^Jl ailWl jLlL. L>LU l5 ^u jjl ^ ) l _ 5 l^-L'Jl L^JUi jiOio 

3 LS-jJi cj\ « ^l*il Jl .>! u^u^Li '^-^ i_s— j*} L^-Li2jjJ ^yiSl I £jUL~o 

Siliii o ^4 ODj— l$*SI wbA^ j ^ ^Jl^j—a^l J"^i tiilJ 2_^lji^_« SLJLuJj 

*jLUSi.JbU Ls-aJIsJjs JU*i^Lij i(% lO)//^ ^L'SbS^- jJjj (Ho) laSt — J> (Jj.L») 
0 _^JJ (Sk*ijl) S-iJjJ-l Ji£ ^1 j Sjj y^A' *!H fi>\ SjoiS'l <ju*I jylJ Jbf oLL?o j OjUJI 
o j jWrli SJ j^SOVI oL-*bJ-t JLjc«»>Ijj d i j^s- oj$\ .,^11 «Ui? j-iaJl y 
.^U- jjJL (13.7) JI_p*J JU-lo*£ii ^ 
slojl j S^SsIiil ^» ^l»Jl ^JJiJ <*i tAjULi^S"! j j <-i^L>-L>L> c-L^xil <_i) _,.,,?>- "ifj 

L^JLpjilsi o ^SOl ^ oJb-t>- (ibU) ^^Ip i_3 yd\ 50f SJ jSOl oLiL~J-l S_I:> 

0 LU-*- ft^i ^ jolij jU^-VI sjiid^ ^laJij (The Black Matter- *b Jl 

^ JJL V Up J jVl J j UjUpI Jl ^L-U*5l ^ii Jii dXiil 0 iraj V LjT.j L_a^ ^ j 
SJLL-Jl jL-sii] I^j jXj ^jIp J-Vj ^jJl j S_oi^ j Vt ^iji^^-'' jjj'^' (j—* (%75) 

.L^-i jljS" o SsU? J-»-4 ^ 
jLftp.) 0 jl^ ^_J-^ Jl c-L>-i ( _ S -Jl j SJ Jl oilii)siJLlj si~s>y» w\ l! 

Sj jV— il C^jUai ^- ftJ ( jp ^-Utfi]bflj yS^VI SJ^il ailil J-o^i ^yLp jjvJl L* jJU 

LLj- JJIjVl j_ ? XUil j ^ULJl s-— { ^LiL-j:.j J^i ^JM Jl o j_<Jl 
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^iwt ^>Lo ] ^_ g.til ,^1^)1 JJl c£ j j— 3 j jJlJI pJLo J_J • 

<lj yui 3 ^ip (J-.1*) 8j_pL^ ^ [Milton Humason (1891-1972) 

. A^JkJ JLiJaii ^LL-J-I ^ JjJUJl j JbJjJl tl ^>-L jv>-VI o-U-L~JT. villi j 

^"ij ^ l^ji I c^^Jr id** (♦-r*'' <J>' ! — *jLsj — <J-!^* *— 3 f * 

^jUsj^I Jyiil j^i £. (Base Ball) «apU3i 3 ^ ^ ^s^-\ JjL» j • 

tU-Jt f*>tiaj J jis (jsll <n (01ber) jJjl 5_A3Li* cJUpj US' tO j&l ^j-uill j lg*S y>j 
J j-al ^"OU^- S*>-i y> j ^Uii k..U-J j^LUJi (JjU) « ^SCi c«3i AiJ .dlJi o^b^JJUi *Lji 
^j>-j ^L~» ^ aJ jap jal 0 jSsU 55" ydLI ^JUill ^iUJl £J» j v L*Jl j 

53LJI jjaSj ^ j (JjU) 1$. sLr SibfcM 5 ^SCaJt J^ti j? oils ^^JUJi jbi^i iJi& lot . j^jw 

John P. Huchra* (The Hubble Constant). 



Heinrich Wilhelm -j) ji ^ - >) & l*A l _ J S^( p-U - Olber's Paradox - jJ_,i 3-aiU. ( L ) 
i^- J ji (^iii? jj^w^j ( 16 10) f u. ^ Jui ji (Kepler) JiS'j .( 1823) f u- ^ ^ jJi (Olber 
j/t .Harrison) 1987)0^-^ ^i^^i^^^JJ^ibJ!^ ^liui .(1901) ^^^-j^Jj^ <o'sJu>^ 
.((^r /ii) .(^Ji ji^Vi i jti jiiJJ ^'^yJi 0 jSJl 5-^ ji ^» JJL^ .Li! !t (f^b) Js*^ 
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u £ji jv UUJi i j^-jJ 1 i»i Jj J*Ai«Jl <Ul_jUasilj ii3jj3l -Uljbii J-^j JjU J_^>j -u) - 

^L*£a ^j-Ui^J^J (1940-1 930) ftj*f J^U-o^-Ujj^^Laj jj Sj^i. sjJja 
Helen) >-» jj-Uj - (Charlie Chaplin) jk^> (Aldous Hexley) 
.(William Randolph Hearts) jJ>u JJ>m\j ^Jj j - (Hayes 

Michael D. Lemonickc (The Time 100i Edwin Hubble). 

t AJ_p- U ^_>i^3 ^ -J^l 1>S U <u*J ^1 ^r^' *— **' _P" »L*-j Ol_*J)ft j jp t5_>Ul jl^ - 

jy Uj LgJL— <»UJj <tfL*- aoj-Wj <UL£J rtS'ljil U ^_>iIj Jltf 01 »J)|I J j*- Uj 

j^Jt jlk; -U 9 j^9y>U* ^Jj ^J* ci yuJl j AJy j*0j&i ciU^'J? 4J"S jt£ 

.(pJWi)^'^ 

Edwin Hubble< (Hie Nature of Science. 1954). 

. AJkulb ) AjGS^i ?lt-»"iii« 

9ilpi) OLUnJ ti! *>ls»" ^ CJjLa) ' ^s)l ^S^" 1 4*xwaJl 9 jj— «il Oil JiaJ - 

OlT Up Uli laJI**01— Jjil^ul ^atf ( jfrjwji 01) tl$pl jtf-i oiLpl j J_; (OlJtfltJUij^i 
£ji> .u) .<ulPiLpij jilP Up AxJl J5"9X*!j^JLp<u-jii o^-j UpSJS'9 ^.U^ij-asxijj 
9_jjki tj}jji> Az&u j^JLJl i*jw»^ ^j* 4~i>UJwa3t£ j*<*J' ^wu«>l ^(Jja* 

j^L^j^jJlts^iy^ 1 ^ J*^ 1 •k-*' i^M^V i^iiPOU-Jl/^^ijwJl Jill j ^Usr'J?! 

I A* cA*kv> j^j -^J*" Tf-' 1 ^ US"ljj jit S-Plis 4ji j-Jj* 9 i^i ijrjjjla c-l_^lj 

Ja* j UuaJf pQi* £3 jdl ^^jU j jKiij Uil 43lT j <u!jU) j£i A3 (JjU) 01 -ut (jwftl) £ jwJl 
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William H. Cropper. (Great Physicists). 



l?JLJ» ^.^.Sfi lir &iJi [Edwin Hubble (1889-1953) J-.U o ^l] aJ 
ijj ja^a k^j^j (Marshfield) -iLii. ji. i^u ^ o &\ 3j_c J ^ -jl, ^ 

tu^LLp^i a^kI J-^J 4(jy«ti5l i^jL^^ ^ tjJi ^^5" Jjoil ^jj-^ v" 5 ^ j- 4 ^' 

JjOjJ^sJl jP^-wyll Je>\jjSy .Itaijufl J jJlli ( 10)^ ^i'V^-rf^M 
<4^-j -UPt£ CJisijj »ji_>Uol &ji~s~>\& «L^rj 0*)Li2xI 0L*Jl j JaPl _jJ' 
jjsflj jPj ,313 killi . . . J^S) >L~?- 4&rj J-*^" C .i.-,' ;l Jji* 5»l 

S^^iup A^^L-Ji $ tj*^^"' a^JjJ i>^_^>«jij ?w*iljwdl 4i>tijr.4jtii' (^jjL*)j^_i\j 



(s_w2jd,l) oaJl^ ui . (1) ( Rhodes) ^r^ij v"^ 9 ^ifijliaj ^Ji 3j _yL-51 <l*^L>- 
^Jl jjjl J,( l^jjjLi j cj) ^Swil _j J j-^OsJU »LLi^l ^jwj^Lsiil ^ jiff -Ui I .10 

cOOj^ 1 ^ (191 2) ft— c- ■Jjji—S'l ^ A_^vlji JjU J_ftSl 

{ J\^l^ 3 J L^^jLJ, *i L3L.£-ji (1913) J^l fL_«Jl cSLoUJIj Oj-JUil 

^ o /iil dilj J*iU- jL? jlio c^.jUaJ c ^La5i jl "VI (Kentucky) 

A) ^ JS" c /=^> : g* (Bill Bryson - 0 ^) y. JO j-^i -Lilj u_JU- 

L. (Short History of Nearly Everything 

UUaS A3 OlT Uii-I ^ 4i! VJ tjdj^l OjiJl JliJt i^Juu J*^ (^^) 

.(((New Albany c Indiana) uij.jui s/y j 
,ju^> j ^ iiL!_j 2L^U _yL a ^isi 015* j — «i (Rocky Kolb) <-Jj£ v_Jl£l!l L_J 
Blind Watchers of The) *l_>- j^ii c(JjU) sl>- ^ iJa-.uJi s^iJi jjut 

:^XSky 

JJji j) 5jL Jl (JjU) aIp UUaj jj j i fa\^^\jiLas&\y~i£>yu 
i$Ji cJUxii SaLJi ^ j J (Louisvillec Kentucky),/^ - 



Cecil -,_/■» jj0j>r J — ») j s — »- ( 1 902) f l* c — -\ - Rhodes Scholarship - *r--' j-^ 1 ^— » jj *-*^> ( L ) 
ii, ^jJ. jjJl ^ jJUlLi oi* . (1904) fit ^ o-lii j ( John Rhodes 
*^ j-^j, 4000 r e.^ l ^v- ! ' i 7000 oVi J! 1 -^^ i-i J oJi^ J L^ai'i'^- J i : ;ai !j . ; Jij J , J ^i_i' J ! 
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i j-u j o jjUIi t ji jjiJij (Rhodes) ^ jij 5 ^" 1 ^ ^ ^ 

J,! (L914)^>L_p ^-asAi^c y-i oJ_>Jj>- Ji <di>- w-'^Jol jT-LJi k UJ 

<usj j «.Lpr ji j y^l^Li 5jwU-^j>5i (Yarkes Observatory) j^jW .u* y 

o^LgJo ^lyjI^y.^yCc i _ s ^>- jL>Jj \ jjk ^ AjcLiS' C^i ji^Ual^l _j,»y>Jl jiLLiJl JuJjjJ 

(19 17) f Ip dUiJt ^ si^jJi 

(JjL») J^jJ- f J^>- J _jVl yU Jyio jJU _} ^ oJ^dil ^>UV_^i CJlS - wLaJ 

L^l^il -U, (1919) f Lp lij .J^-l ^ JUJIj JL_Jj ^1 d-JujVI £l_ Ui-I j 
Mount) y^i O yJ_j J-^t J-^> y:.<j>Jls jJLLiil _j Ju«l y% <* — k*j, o.>l_*i^l s\ J 

c^\j^J- ^ I jLp ,y> j (Nebulae) f i-i ^ y-j (Wilson Observatory 

LJIp_j ^ y»dl j cl £j y^l (j-*) ^ J^jJ ^1 cjI jUJl j J, yO jLiil ,y 

-U<9 y ^jJLp ^yj iJU-fc j . pJJaU tU,...Ji x£ 4*]s>Lo iujx» aJLi JS^A t _ 5 J^ <_£ / c-i IS - U 
j>a^-Jl kiilj ^ jA_) S .Aj yL'l 4iLiii") J,l ( JjL») J-^» jj oijUl (,y-J _) J~v 

jjisuj aJL^xj (ji ^ Ik^l j L^j>-jl?- ^ji> lilj (^JJl ^ ^laJl ) Uj yi ^o^X? I* 

L^JIi -b-o <j^>i o ji _j ^L-Jl viiiJ jL ^SCLLSl JLibJi 4JLL«j>- j <oi j^S ^ 

t^JJi L_J y$CJ ji j 
.aJIj t j La^jt; i^-ij _) ;V_ji 

L. (Time) ^ (Michael D. Lemonick) •- > J~~- 4 



Sjafti tej£j 3 \*x "ilolj (-Xfr ji) ui j JO'S <d»l£. ^.ti Li / ol f )UH 

- \,$a. ,./>j j^ur-^j (iiuJi k->_>i j'^^ 1 (jdjWi)(^_ *>i ^oiJi -L*j ijjp 

(0 j»J j J^r Aui) ^ j< 4J.Ua.dl iJl^lii^^^ldjiyijiiJ^I j^-^jl 1 uiU^S'l 
Jjj^Jrl ^i)ljA3jsll jAAJldUi^ y>^l lijjjJrl 

jji^ Vl£ii ^I^JJ oL Jjiii! ^xiil *L.jl ^ ^ j IjJUi 

^V JjoLJI ^ _y>^l asIS - Lgj j_jwJ aISIa <_jJl>- ikii Jif ^ _^><-Jl aIJIa .>IapV ^Ji-- ; iS' 

VI AwsU- o^*^' ^"'j— oi c~i> ji ^IWt.xIj u _Ja*Jl Lg-i2*j Llp La^Ix^I 
5-»lp 0j _j-j3j ^ ^LtSl ^t_jjU ^ I jUa?-^ '-»-§- <, cJSCi ^.G l^Jj il i £*^s>\ y> ail iVI J 

_i^«J jJUilt _j ^ jilt (Jl l> _jS\JI Jj) a JjL» Aj ib>- (^wUt -bjJr-l I— «l 



cazjIj 5-o^5 (J—jl*) JiJi — 1 Juii <1^>- y V l j— ^ _j ^H^^o- — i 

(liLi) 

:Ju u (John Hushra) l^y* o (JjI* ojU') ^US" ^ £ l> 

(Georges Lemaitre) >»J ^ ^ e jj_jJii J^b^i ^ .u.u«5i 
jLuu-ai 53 jbs ^ cits' (H. P. Robertson) Oj-^j< j j .<-> ..» j 

.l^si iLsUJi OlSLJllj Oi 5#-ljt jJiU* AS'iUJi »jjJ»1\ <UU jLw 

ji dJJUJi «.ui* ^ jiAji^-i — o ^ .u^t ^» j U-f 1 *) J***^ J-* 4 ^ 1 a j*i 

Q13L.....J) ^LiJlj ;L^..^'I ^ juJl £$dl iib i-^' ^ *-«d jl» 
(5 j^l^j_^l)^^jjwiL~^l^<d_jaS4Jl ijjy US'tOl j^il^il aUJl 

i$*Lwuwi ^^ij (M3 J (1) (Cepheid)f «u~li j 

LiUl OlklvuJ} <*jui> jj d_<, ij ^jJl A_3Usi (OliLJll w>l J- (hiiw> AijiLxi) 



^j^-* J^^A ^b^^s^ i&^^SjLt- Sepheid Variables- (V-j^^j^SjjJ.^j—^Ji (l) 
.(,^r >10 .(1912) pU (Henrieta Swan Levit) wiJOij- ^jj^'—^'jj^iL^jj .(1784) pU ^ (Kodrack 
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(Oi^~iO oi jiSLii (The Universal Coustaut - j, j— — .liJi) J_t« 

h J^J\ ^y<^ l yo4 . 2LJ ^S" -L^j ^'^J V-^J ij^^" Cr° ^Svis j sLoJLf- <j 

Aj'J ySO, ^y^f.O JlS^S' SJb- J,l (<ui Lc.) 0 _ft^Ji jljl>Jl Sib- J y^j cA—^^-Jl 

IgJ 0_^j 0 Si j 5_<JijtJ! Aijii (aj ^laJ) ^^i** V i| tAJxLLH iL_yi» jV> _j a-^oIaJI 

.^■y-S^l} jjl^til ^Jl^jl ^ Aji n£ i A J Lap ^«J_* 

y oiLj 0 ji LuSl A* U*j. AjU^j <di-b<Gli i5 AiS"Lj Ajb- O y*§ 

U JiUj 2LjiL>Jj iLis-« (^j _jS" c-jliS") ^j^j o^. dJ^i _j ^^J' L$JLi ^ ^^jj _a!5 

j5 jJl j (J, j^il OjIxJI) jjlii Ji» apL^ ^ aa^?r ^ <Jai 3\ j y <,J, 

(LiUiJI ,i liiaz<i Jlni d5 jj'xi* 0 _jS" y>*) ; !l ^ yij **5 jJi o j>Ji j ! 

ch^I ) _^ jl^ol ( _ s Ic- a1oJ> j o ^i^ij jL; a*j 



y>l5"^- j ^ r ] ( j-**>^S'c~^» ^1 y*j3 ajV-^UIj <>i (_c_pt) ^-JnJI Jjaill 01 VI 40-jol 
[Fred Hoyle (1915-2001) Jj ^* ju>]_, [George Gammow 1904-1968) 

. j _^JJ (The Big Bang - p~k*Ji jU^Vi) k^kJ J _^ili ^-i ^1 
^ ^1^(1942)^^ ^^L~*Lu*iJsjj (J>» 
AJIjUit j Si^^l *_^Jjt!l <uJl5o:,c-*ip c^lijJl Sjljj jl VI <- i _ s ^H yVI ,_r-~Jrl 
^.^-^i^ Jl 4i*3j |»j ^>jl _^~^l ^"!A~J *~*j ol Vj ^ j>\ Swliil ^5XiJl - JULijS'l j 

■ -^"^ jy> *iVj ^ c-l j^ii JLiii o>l ^JpVI jclS 

iju'lis ^jl ^ _l>JL«Jl ^Aidl J ^UJajJlj oi jL4Vlj ilsL>- (J*t») 
i _^$Jr-l j5 VI cCjI^-s^II <_2^aJ (jy'l *pL*s j d-Uii! 2L*lj.> ^ O-j-LiJl 4*3 j i^^Jl^ Jl 
^ vw~~-Jl O-J^c?^— >-l SjjiS - J^l jp Jl SiL^rst L^S d)l5' ( _ s -^i y— itJaJl j 
0 yj-^ *£b>- i T^" j 44— jL>- CjL>uLs«s *> <_? o^iil j «Vl iwJ-iil J$ <U>- i PUf.<S IiL^s I 

ajj jl ^ Jl a3LoIj ajLsU-I aJL>- i^aS ^jip jlLwJl JLlAi o~PjL» *LJUtj «iU>L 

Up ^^L" pli - oVI aJ- .J*yt> v-t^J ~ ^ . (1 953) ^»L.l ^> ^JJij 

tiJJwUj 4*JjU>- j &JaJ- Lb»i £^JJ Lo5" d^jis j> ,j\ c4jUi>- *Jl jl 

.A) Vl Jj V J ^ ^AjJi Lift «Uj £5 y> (jl Cft*~>\ f\ ij^ liP 

^<>JL!l ji <_£A>-I ^jIp <u~*I (J'i'Jal «F J £i JJUU ^UiH (lUil Q* /Si Lui^-j 

ib^-V 2uIa5I 3Lat«ji-\ JJi^l^ip aS^LaII O-i ^1 SL^~-Jl ajjfc .(I ^La ^jL5"85) ^I'? 5 ; ^jfcj 
ly.ji- LJp tfly 4*4 ^1 11 *iU>l J-^U U i5 y wUj . ( 1 964) ft* ^ u^^ 1 UV-i^ 1 
Jiii J 40^>-VI_5 C~>l _^5l J *i$>Xijl C->b ^laJl ^ wLi^uU AT^L^ jl i Js- <U-*-l ti^Jf b . ^JC 

sjj aJUxs-i i^L* ^ j o>'u< — Jl jJLU J5" (Sandage) ^LtiL* >^jiS3i ^j-^^i 

^-•LL^I jh _j ^IjUVI uJii^ 

fc iLijfcaj S» j a jiP jilp(_5l ^1 i^^s-Ljsj jl j Jjj L-Jp L-jjJs aj^>-VI_5 ^V^Lxilj 



JjU Jl# i~J»l\ oijlf^l j^.^ I jj>JaJk i jSlal\ \X» p-~>\ Vj 1 

/%fi*3 jjui^^oiA^ijcoi ^ t (I, (Zone of Avoidance) s*iU<JU 
(Diagram) ji j JjU j; JjU c-iU j t (E) oi /*J) jji*oud 

ji (3> (JjI* Oj^)^^^^^.UiJli^l v-Lc.j LALdp^^ri Jt ^ Jj jj">Ui ^ J*ij 

jj- t/iil diii (^Iwil (J SCLl5l) vol! 
^ J5" .( ^JLS") j (^U-) JtUi ^ a-i^iJt £—>„jt ^ dUiJl j Aj^t j 

Igor D. - >-* j-SCi y jj_xjJ) j c(Alexander S. Sharov - ^jjL^ .^i 
jw= jii isi* jij^j >>^. j (i^ 1 ^ (J^ Oj^O Lo-§jIxS' (Novikov 

Jj La ^jt JljIs t^iJ^o cJp ^ c- OLij *- ■ ^ ^o^* c^LLysj ^^tl i ijti j 

li'iUaJ'yj LoLol oLx^o iL-?JI Jl ,i g**^ «L*Jjt!l_j l j>^ t 5sJ_iJl ^ j_>jji!1 SL>- _j ^ s -^- 

j s-Ut*- Cj\j*tjs-A Jj-JH 0 <-jLj JjU J ^ A_fli)) 
iiU; of otii j£i Uu?- dUi olS* ..A^jJjJtUWtj^i i-i'j*^^^ Jjl 



l^jj) Liy? Ji^jj^i )\ } i-uab j*- v t,!-^ 1 J^ 1 :(ZOA) Zone of Avoidance (11 
U jSi v^-*^' xj-i y> - The Habble Space Telescope - J_>U ^U* ^ (2) 

1990 j! JJ.1 ^Ijltij^l ji-t!~S 1 It 1 10 jj; . sJ_j-i <jjl jjJaSiJb ft t ; Ju ^ — j .l—c^'j 

.(^ /i) - 20 14 f i* j*- ^ ^ J^Lil' j v-*^ 1 ■ s =• JlJJ, 

jii) .[(Edwin Powell Hubble (28^ Sep. 1953 - 20 t Nov. 1889) J-u o (3) 
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yi ^^4^1 J _jJJl ^ j)i 5 yslli ijsr jJ AjLJI OlT <us ^i^j ^JUl o j£)l £Sl jJ ti_JU5l 

f I ju jjxm 0 jS" J- j Up Uli 5 i£J&- 0 j£U jl jjJ J j$ I 

ijr j) l# ^ ATjAJl Jl jJu Ji j «uU,.-w^i> i«i£jl a-ia 5j-Uaj ^ ^ If jSi> 

jfpi IJLa ^ ^1 jdl 0 j£)l IJLa i ji£/* m{ ' Ol jUa*- J jsr_p f j-J* <i) 

The Birth of-^jJi ^izf oJy (John Gribbin - o-iyS" o _pr) 
^iaJi y. ^if-'y^j AjjS'^yi _^s1 UJi iji y> j ll^$L»(JjL*) o jS'iLis- (Time 

;"^JU> iw^iS" Oi** 

jl 0 ji dJLUII j^3>u Sj jlaJ cS 1 j> AAA*" ( JjU) jtJ j I %j 

wLlUJijJLp y-^y U*-^ j ^1 AAy j)I Ai^l ^ j iUjI ^-.w^t jll J-a iiJU j j-j 

.(The Big Bany Theory - ^-«fa«Ji >>uiW) aj^xs <u_->) ^ jJi 

I lil j jlaJ j» « j>p AxJ? j li aJUaI a4&>- Jad2 jjl^ ^ <tfLk*£j A-^a-j 
AxJ?l j>p*j& t^Uar'SI «lj: C Axitll ^'b 01^3 AiU jvaJj 4;^^ L^aul 
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.((terj\?- <*)U*lj AjIj^cu: 5iU>)?l 

015" <^I!i j (JjU) J ^>l«Ji _j ^--iJi (^J 1 (Bryson y.)^<j sJLL* ^ j 

: J yu ^£ y?- (Gribbon -,y.^)^\ as 
j^. ijjs jSU* ^ j_§a t j&li ( JjU) 4jy&»i ^ u-Ji jli (JjU) Jjii j_5J i^)) 

-Uj] .4j t j~3^ jj— ' j <U>lijl ..'I UjJ^JaJ AJl^lal jj_*aJj <U>3 ji-Uj 

Ot 0 ji AjtA-s^ «j j 4jLII y> ,j dl.o.$:„« (J— jL»)j OLkull Cu^i y j ^ L/^i O^j 

»JjJ_Jl <Ul5jl j AjLkjU APL— * JU^-*i - A.L.L-.^> j3 J — AJl£»l j' Jjj* tjl ^$laj 

O^^OlT^jJlJij—la^-l jjjj^jiU oliij j*3 hjaj ^ A-«J»Sl' 

^jiJl OLkall iliJ 01 _>I.A-&I OtLJi Aai lJ Sji\ j&j .dDi J] *L^> ji 01 
jj^j^^yr j«j)dL^iJl j-j-u&ljil JL>-Sr LfsJiJ^ Jjk*j(JjU) lgJL>< — o 

c — i A^u> si jj^oJi SjjV J* js\i-\j (Georges Lemaitre - 
ijiiASjij AlLUi ^ o_kU tojki j ^a—n-J Lr jS j^a3 (MIT) 
&j£>jS o*br t J*jyivj"il -up iU ajjLJi ^1*1^11 <3tAlaj"if 4#Lj*» Sa^-I j 
» ^S" Ojl_^> * A&ii>£ j»j Sxii' o jstsjiil '.ua» Skai" I J3 01S" 0 j&l 0j 

01 (Jj.Lfi) ^r^^- ^ 3 J* 1 ^ 1 Jr^ 1 J-^ 1 f^ 1 ' ^ Jt* J ^ f"^ 1 ,j- J 

.'^jjaAS Aju.J^\ OjyAii J^c?- LiJ'-W ^ 

Galileo ^J-^ ^U^] .1 o^-*j |J ^ j o-i <j * j-r^' u- 0 ^ 1 -* ^ 

J^ju ji j juV dA3A, ^b^fy^j* ^jSfi OL, [(Galilei -(1564-1642 
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^_jL> VI L. (^jJi\ Jj yJail) SLwII LJ y£ jl; 2LJUaiJl s_J»l J>\ ^ ^jUJjJ! J, Jg.gjj 
Ll-~s~£ X^Si O-i^'J 4iili£ *Llalj Jl^Lilj £j ^ y*J$\ /jA JjJjlSI ^Js- 

L> L^Jl^» J^*" ^-v 5 !^-^ ^\ CjIS ti j^-r" 4*^1 ^ ^£ Jl Sji^-lj 

j ^ Lc.iJjLL. a jji-jaiU iju<s> y oi LJ ^£ j yxJ j^L (200) Jl >■ 

. i$_> jsUs Vj u^-- u ^ o pa V -is uy^f- ^i y£ ^ 

^g^Liil _iC»jl j jLj l$LS y ^jS/lj or ~*-i3l l^>-l jl j ^1 ^ j^'j f 
_jl Lull Lu jl iijJJ 01 ^ r i*3lj Jj-I ^1 j yL!l SjIJj ^ jl jTjis jVi Ui 4 JL-J^I 
JXpI ^1 SjjS' ^il ^L>-j^ ^v. 4j-- J J ^1 fl jot^? *isij VI ^ Lo U^JT.C-SJ-I ^1 Si^iJ-l sAa 
jl Jl.. J L> lj-J>l I AA^j^Jj ,j L^jLLL—S' 1 ^ .« Ocllit; (J?_^-Jl ^Kiil 

dljJl Jjj V Uj) C-ol c?^l (JLp (^lil j jiil CjLj^^Lc- ^ Ajii'L^S" oji— ^ 

. a ^L-JVI pJb ^1 /LI Oj^il iJLa ^ 5 ^Vl V j j jjVI j ft jl ^ V LJ^ jL ( jVI 
*3 L ^L^liJl oL«5 jJl_) ol_iL-J-l J jV J*> jij -i— ;V (2) 0 _^Jl 2xJi*J 4_^'>U t S'j 
^pl^Sl JLiJ-l LlA ^lol JbVj tL^JIi LJ^r ^ ij-*** ■ s^lj » (3) c5 J-^^M 

2L^>lit 4jujVl j _j jiJl *l *^ Jj"^-'I j^*-' 1 ' jU^jJ J _jL>J jl ^> ol y>«il 



((/-r^ jj»r j^^iLai; jj lj y± A-. ^ - The Visible Universe - jj-SLli (3) 

jjl ^ jj^-'j Ujj* (^f*-* *x>^J ^ ~*^ L1 1^*" -^^^r j^ 1 -^ * J y>rj ( _ r «-lS'lJtj Jj ^j! 0^*^ ^"^'j 

.(p^r >it).U^ iij^l Oj^l J^f ^ %75 
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.CjIjI*— Jl jl jwl_} j ^ _8sU^, , - Ulr-^N/ \:Ac\ „ \ yjj, jj, \ y\£ ^\ ji } id jQ\ 

. . . LgJ*>U- dJiilt f 1 ^ jV> jj jj>l\ cjVoju. J">U- j» <j? } ^J^} 

^^5" ^ _/*-Vl _Jj o.A>-l C jLo^ J6\ Jjai . O _iS\jl t j Jij j s-Lj CjIj ^jii eJ J-iXX** 

. ! ! . . .y^U-l U3_j tLoip ojLL^s- j J jIp (liai-^ SiUt^s) J I jjI^j d)i J-li~Al 
J> jjci ^ ^aJ>-l 4^-^ ^jIp L^> Su^LLJI j 2L»i*Jl jlX»Sfl_j Ob JiJl J jil j j j gii L»i 

ajj yd\ Jm5 1 .L^3 o^b^L>- iJ £ ji~ AjI ji^iI j L*^j i bi tLjiiil 

- b^ki jJ_j — JJ- ji JbLl Lo ^ AjjS' jL\ 2j>-\j\ i J>J> ^.A 2u^Lijl 



(j^ /Ji H ) jjxj y J^! a^jii u^i>- jy^- J_iSf i c » ^.ui-ii ^ ji ^Lj ji jl^j (l) 
J^u Ji) J\ jy; jbui j J* J^. o! jj-SJi • ^ j— -tJ The String Theory jL-m^i ^ 

.((^r^lO .Multiverse(s) (21 
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Eugene Wignen (The Unreasonable Effectiveness of Mathemetics). 
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SJ^aJt ASjyu j5Ub>- jpSjLp jjsis—^aJl OLs ^Lrj-flJl ^IjSOl *Jl Jj—sjJl JOjIU 
I^JUp! Sat jj" ^ U 4ijlaj U*1k_*>Ij SJUJl iwi'l j&l ^1 ^J* jj&sJl V-^k J J jk* 
■UP? U iJLaj tj^o (LHj jJ) jy\ j3 oli 0 j& Oi_j Ai'i lj JL*£ jCs i^Lj Up IjAju U$* £5 _/_jJLI 

Steven Weinberg (Sokal's Hoax). The New York Review of Books, August 8< 1996. 

^Jlpj t^jL^oKUjl&fy^trtSdUi Jlp*bj Ujj-vaJUTSi^Kci >)o*"~ 

.(* j&S") - 3i>L--j j - LwUI Igjuiu" 
!*i^yi| <*J j* 1; . lal j* l *j'~ li *'*;4 .- ^«\-\i*Ai-A*i a.fl^-^Cjti)^ l.tj »,vyij 
"ij) j^iJ l^it Jo -up ^Ujl l^^ji JpL^ j?5JU3 jIJaP^ 4 (i ^iijj-is ^SajJls 
Jlj_^> jsiOILl j*_^a3l jaSU Arjdt5ili#lj U»j !UjJ«J j\\Jf.^-ii^s\j^jij\^i\ (Jam! 

David Bohm< (On Creativity). 
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William T. Bridgman. (Hie Cosmos in your Pocketi How 
Cosmological Sciences Became Earth's Technology) 
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pU^ii jj)i>rf)i;iit< 

j j j-U&l (i U$Jl liUxa JU&I j >li>«3l jUHj «— JUJl jl5jt cjwt «t^i j . . . ) 

lg) Jf<~j i 0 jj*aj C-sS" (4-JUJl Oii-kJl SilS" g&u) UJaP I j^j (E = 1T1 C 2) C*~*s>i JLaJ ">LJl 
^ bOk-i j UUIj bV ^Js AilS* SbUll aJia £jy JLflJ . JJi ^1 ^ jU>dl ^ ^ l$J JS- 01 Ji tjjy 
(...^l^k^ALiJuijj?- jw>4s*L^j jUjJI b~jljS" ^ j Jj t«JLJ-l 

Peter Galison< (The Soxtant Equation) in Grahem Farmelos It Must Be Beauliful. 

(.0 jSOl^^W Silas 

Isaac Newtoni (Questions) From Opticks. 

UI.Lsti.dl jlS^i: JJi jl i-JU&I I JJ6 ^ jyl j^l SJi \fi Jjl I 1 0 jSvJ .U t Ift.fl-.'.Tld 

^ u 0 y ^1 j - iJLJ-l - A~r j) jJI f _^*JU A-^l^-i jjrJl jill ^yMJ JLp i^_p«d Ail US' t l$io 

Jit l-l-iv ^Sl 0 jSnj -U JjUII ^ L^SOj *5\*3 oUI jjrjl yJl «Jl» ^yax 0 j_Sc JiS . <U * j 
JLaJ .LjJtci^ki^l ;Abaiij*.l>uJl^(^iyJl)iA*aj U>a*j jsasj'SJ.U US' tl^LiU jj» SJsUj 
OljujJl tjlixS'U CjuuI US' UJ UAjvjU Jy\ jHb\ jf- i^vJl; - IwastA - C.»ia.wi'il 
JLaJ .^LaiJlljjsAjl^^ljj* jwaiiJIi cJ^-i^lj U>iiLoj l^j^c^^lw-^le-s&l^ 
<-jI^JI IJU jki Jl bb»jt diSj ^^sjiJ uujiu ja j£\ O^Ti j iiw> jj» ^S"l COjvj 

LJLo Ak>«..» 5-iiL» (»^4jl I Jj» jUpI jLvas^-U j .i3li ji 0 jiUJi I Jl» A_oljJU ^ ^ JL5! j i3li 
^di U>a— ^1 tjw 1 jiJl j* U^-jvij I^j jL-ob uiUstJ ^1 j ^-Oi jiJl ^JanJ 
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#1 jail »Ja 5pL*? 5aU>I JjiUJl 4«j«Jlj ^l&l cJ jJlj jJLSJt ifift—i of J*! 

3~-»j3l 5 jail - vfe&l IA» j* 0Li l^Li - U/i ^Ixll #1 j2)l *JL£ifl X& 

c.*J^iJk^.iojtAd»J^<19OO-18OO>0^ 
pijjjj^ig-^jjuf ^ijdioJUs^jxuJa^yis-^Kn),^^ 

dJLUIjtAijM* ^.UlOl&l jl^i^^fjjaL^u^l^ijjj'jl jUaS^IObe W (13) 
OtflilUj-iiJli ji jU_-ailU» Jailer ^^nJJ^^Vi U»*LsilOl^0f£*-}fe-«i 
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JqDI JjqaJI 

djJuojJI nm^ii QjJIqi) 
(1600 - 1700) 



Mersenne's Law of Vibration - Wdyyy j^U 

g;>iiaijl SiUll J J* L >Sj d*^" 

[Maiin Mersenne (1588.1648) 

y^U t _ s ip _j - Sjji^iii CjU-IJ^I JliaJ ^ c^Vl ^L) ^jl^j U LJlp^ jjlj 

jJt i_Cwdl ^t-jijj 'V^r* y 2LpI d jj Si ZtS*^\j(il s jjfc J_ i£ 

LgJi _Jai ( _ s 1p iJVI a Juo jIj ji ^Iu<j> ..U^J V j tAjip L$ij£- l J*- £ . ^ f lij^U 

ji j 01 J /l> j si _j? jW^^ wU* Li$J j LL^c- ^LJsj j^s^. V 
^ _L?JJ i^iiij (Oj y) 0 _y li iw^-j- lfrT r .tji- ^if- L*wU;' s^i; i j <L>Lia cj! jliS"j 

.[James Jeans t (Science and Music) ^-^r ^ 

JjwLi I ji L^Uaj L,.,.-i L^ljj 4j (Oj j») 
2Lvjl-JLJl apUj>- ,J,I 4— «U ..^ii/^PiiJ^i-i i J^>} _4^JLi a_J jS" J,! iiU^I 1 j_ <o«j 

^j^j^J c-Jl5" U (J->-_j j^-) S^Jip ji *j i_£->Li^ (Oj y>) <*j ^1 Lo LI .OL* ^1 
LJl^i V lilp O^j Olj J_>V <uV tv ^>J Ijj-Ij liu jJLi- aS 015" ( _ r J^- 

ia-ojt^^JJL-^ aj\£ji\ C-i^U j C^xJi (^--^i ^JV^! *JUiJy« j%S"l C^jU^i .^L^sLu 4il5>o 



— 948 — 



TORRICELLFS LAW OF EFFLUX 
: [Evangelists Tomcelli (1608 _ 1647) ^kS j p LLitaj Li)l] 

*Pjw jL^J A»<Ia^i j. - —.-. " iwJj JjL»j A—JslSl APjwCM ^^ji-f- (^Ljij^j O^ili) 

:aJUl ibUil^ JiLJl 



V 2 = 2gh 



q = a v 



.(a) c> jl— j is-L— • oii cSjiis J">U- ^iJldl .JJLjl i-^jT^ jL-J (q) \L~~>- 
iyu t(q = av)5i%J> o JL_ » ^jip (^ijib 0 J*^} j_~v J_aJ 

aLojl J_p- «k>.^. Jlk>>/1 c? ^i-Jl Oy- (1500)fU Jl y- Jl ^iJS 

iji ajiJL?- cjLjIj SLLsli* ^j-o jj^" ' • .,<■? I 4J .Aip ^ jLJ <jL> 

a jjfc ^jif- C-ilj i3liai . 4jL>^- ^.P ^!a:il ^1*2^. oi^, s?- J ( _ s ^- ( - r ^ 0 
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aV = c~>\5 

c~5"jlij v_~U o j.jj) <~>\-£ ^ iikxiil _j (1 502) ^Lf- ^ «j ^_ J^ll <lJLL» i__~w~=- _j 

^ls ^r-wij -kiJ^ij s ji^-J-i ^—i) o (Robert philip Bonedict- 

Atl3 j o jt«A?u1 j Ai»* j <taui jkJl jitAj <J^>- till <Ujl ,t.<i i» jLw 

j3 jii jj»-Ui j ftUWi j» j^Ji oi "jf J (q = a v) ,j* j <u«J; j <uuj ^xJ 5^>T^a3i 

^OK-Ukiotf^iJij (Benedetto Castelli (1578- 1643) 

Hero of 5^ <S j~L_i>L^! ^Uii] <j: jLodl ^-—ailj ^A^ii Jl 0 j-JUil Ll_$J JjVl 
^.iijOiSL,^! ^ l?wUi_j ((. Alexanderia (10 - 70 A. C 



Dire -) (Speed) u.jJ\^ (Vector) ^uiijJk^- (Velocity) ^j>'i :jw^J.i j^l^^ (LI 

(tional Quantity 
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£sr\j) .a^=ULl c-^U-l dib" Ji. <dp 2uj}Ui ^O'uJjdi jUol A*, ^\ ( Sj L_^. 

.(G. A. Tokaty J> J J — ^ji jii 4jLjU^ - ^bs" 



f(x) = l/xforxeof[l,°oj 



(i^^ai UiL j 777) f aj.i^" ,J (John de phillis) ^r-^ ij* dyr ^ 



(Gabriel's Horn) ^ — Si JJ)^ La>i l _ y <__ ! U ,i Torricelli's Trumpet Jy_ ,i (1) 

j* juj^.I (,5-Ulj JJL^i^Jl LJilj j ( (i5 Li U—UijLI) ^Jiil (^-Ul ^il JSL_jJl 

Ji (Cavelieri's Principle ) t= s J JU!5' 5* ^ ^1 « jjt Ji ^Ji jZL.) .a^uJi ^ Jr *a!i ^ 

Jj^j Ux*X = a jX=l l ji!l-«j_ f Js — • j (^>>- cr* — — ^ f^ 1 i^ijLii-i ^jSLc ^ij^U^ij J^.UJt ^ — >■ 



V=ff/-f,dx = 7rfl-^-) 



f(x) = 1/Xf 
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ouliJI JjooJI 

djJuojJI nm^ii QjJIqi) 
(1700 - 1800) 



jAftU fijft* dtttU 

MAUPERTUIS'S RULE OF LEAST ACTION 

- jjxi] ^jill ^Uyi (1746) jkU l^ifiT^I fLljd&i (4bu 2m L£ SJl&Q 

[Pierre _ Louis Moreau de Maupertuis (1698_1759) $a iJ>» 

S3l5'^Lcl«_^^j ^^Ip ^b<ii ^iS' .sLaiib ( y y.y) Jt5 JuJ 

CjULJji j jl^Jl c-^Jl AiS j . L» jUty AilJaJl j£f j-vl JjT *Jj>ai L*JaIl ^ oU_j>^ 1 

j_iU ^(^^l J*iil la_— «) LUp jUsu L. LSLp ^Jl a^ yi3l si_» i?w= v±j!a_^S r t j 

c ^o<JU) J (1746) f Lp 

^ j jlj Jj^ C,- jJ-l _ji jjJdJl v±jL<j^ 2L»J^Ji AiLki I ji jl Al. jU J. bib j 

ilif o^^" i_£_jL~» J**^' a^-oS" L«I . L^u jj^of jLllo t JjL <_ji U jJl Lf^lgJ 

CMichiel Hazewinkel - ^j^a J^J. cjUiL^Ji ap^-^, JfcaJi) 
<y (Moris Kline - u^jy) ^ ^ f ^ J J< 
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aJj aJp jJa? 01 j£gj A-wfLi j)l oUaadl J»~-j? Jj AsiU 4J_^-j iUb «l J> ( J?-j 
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RICHTER'S LAW OF CHEMICAL REATIONS 

>MjL«/] ^1 cr»Lu^> (1791) jkU jUuSJl pUj j>tG 

[JERMIAS RICHTER (1762.1807) 

LJ jj I* jar (615) J iUy Jlii! ^ jU-f JpUT ^1 ^ 2lT /.ill cA^Z jjl 

( 1000)^ J-l50li J-^j L^iiL (MgO) f j— ^11 ji SiL. ^ 

cl) (Stoichiometry) ^r-^j J jf- Ov. 1 ^" ^ } <J>-Jfr o-* G^j)^^ ^ 

iL^^L, (Silesia) kt!aL<L« ^^il ^jc^S a^i-ii 4^*1*51 aJLp- j^ Lo 
( Anfangsgrunde dex Stochiometrie) : « I— i ^15" ^ ^ l. J^£ j *s\ J 
.(Aaron J. IhdeA* .^jjjO^^H^^'W^ jj-^ v^ 5 " ^O-j*-^ 



j-»<>-LijJ^j y»_jt(Composition)«-^/I* ^(Reaction) J^UJijJJa^^,^^ j-ij-Sloichiomelry' (1) 
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LJJOII JjOfcJI 

djJLojJI diibJI QJIgi) 
(1800-1900) 



Malus's Law of Polarization _ ? ^uaJ< uUmwV $21a j jjQ 
^il ^JU^I (1809) jiU <uiISl uLl>tti]| (4bu j>l>> j^JLi 

[(Etienne Louis Malus (1775.1812] >JL tfjJ 



I = locos 2 8 



Vr^i k _ / iaJi ^ jjj) ^.j^^ii (Jed Buchwald - -vJi -b-r) ^l^f ^ ^ c^Jl 

i_iuLx5vj ji) I^^L* L» (^^UP^-jIJI O yiit ^ C^lj^^aJl ^Jp ^ <_>jL4j clj^iaj '.cyjzii 

.^Ji aJ^'J t ji\ jlj-Ui 
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The Bell-Mageadie Law of Nerve Function 

^wLo^lj [Charles Bell (1774_ 1842) Jj JjLS j*J|] £J01&«Vl JJ^I 
[Francyois Magendie (1783.1842) ^Ju^L ^jjdJI $LdfiVl 

o Jl* <L->J&V ^iaJb.j .^w>- I^JIasI ^ OjJ L^jlijv2J L^LapI <_r , ' ajt ! * '. f ^— ' 

taJju tLjapV! <_ijljsj ^JLf- j d)l j»i*J j c-LaJjtil JUA*Ji 1 $ -"j-* J-i* ^c— SlxJl 

Robert - s&j ~» ^ yjj) j (Irwin A. Brody-ti^y •^jjOo-'J^f-f^.j 

j y nil Ll* *pU but OLUii (H. Wilkins 
^ j^Ji jj-i Jj vJ-i ^Ua*'*tfi J>oj : JuJi jCiJi (Neurelogicel Classics) 

. (A-Js^O 0* o^- 8 *^ 1 «_>iUj j (i _^IaJl) M^-' ) J-^r 1 Jijk 0* 

:^ j^Ai (Adward S. Reed - sjl j^l^i j ^Ji&i jjm AJil 

d\ < ^s, ( ji\ i~*«~Jr\ «.LjapVl jjj ^ ^-t^ry ji -^.Vj c y>ljij cjI jL-il 
5^1 jS" ^ o! j JL> V ( Aij) y^ui-xl il^- o jvU* _)l Lg-JS o^j j Oi o 

,^~Jr\ c>LJL«s iilS" ^jLp a ^U : ...li jS* ^S"^Li^l ^ law? ^uL^>-Vlj jj-*^ 
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jllj <L>- j^^Aj } 5<JU&L!U»j L^jlxsi JjJ j SJ»! I ■ *c\ *l*ai C-'Ul Jj^-I 

(1824) r bJi j* Uyi o ur j ( 1 8 1 1) f u (<^L - J, ) o yis j ^ Jt col 

. I jU^sJj ^ 4jlptJ t_Ji^3«Ji <L«jLlC^ l)I 4jL»Lst^ c ^* 5 A^^^uj jji j (J,j 
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Von Humboldt's Law of Tree Lilies 
(1S17) f>L (fU^Vi |tk . jijrftJi |tk p j jfa illl j) uUUi (tla; j>ilJ 

[Alexander Von Humboldt (1769.1859) uUA £j) j-ULftll yjWVl AJUoLJI jtlLj 
IJLw — LJUJl Jo jJl J» jlas^ al£b jwJl U*«l UiS" jU^i^l i> ^ ji— » ^Usxil j^^Ip ^jzi> j 
ia^) ^1 Lift jL^iVl Ja*- ^^JLp .jlk. Ji t^j jJri j JU-jJl i^A^U - js— Ja^ 

J^-b d\ jUjiSfi (^Sai-J i/aJi j\ j*iA ajl^j Jijrj (Timber line - j>-^ 

>~Jl J! (1804 c 1 799) ^ c^h i«5^ j (oJL^* ) ju* juU 

.iLii ^LoIp 3JL ^^Lj ^LL^>"VI j ^U^l ^JJj 

LoLc-^^CoJl j A_>-l jil c-ili 
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The Fresnel-Arago Law of Optics 

jLuu jH\ jLuU j^l (1819) I ^itiT^ uU>uuJI (ibu iwli- 

[Augestin Fresnel (1788J827) Jim j& j«u«S jlj 
[Dominique Arago (1786.1853) jSljl djLwjilj 

^1 j <_^/yU-l oAa if- to->d c ^j><:3i ^ ^Is ^Jlia Lot .U^oLol ^ _^Js y jprl>- (jJ^-I.Aj 
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sujjui juaari j^wa jj j&tA j^y 

Mitcherlich's Law of Isomorphism 

yjWVl ^iUuSJl (1821) jiU 2bj>UJt fUuSJl ^Uj j*L£ jjjL2 

[Eilhard Mitcherlich (1794_1863) ^ i jL^l] 

i Jl£_iVi olij jjiJl UjU l$J y^t al _>JJ SjjL^i i^fl jOl Jili ^ dy U3l iJu& cr ^ij 

^u^S'jl 5iL« v^>tj ^1 (Jl^Lil JjLo t Jlxil (J^-" L j^ JlS jL i^Jti LgJ -L>-_jj 

iibS" j *bU- j^.l? AJl ^1 (Fe 2 0 3 ) JX.-b-bLl jl^S" _,i ol jj_L Ji£aI ^ 

.(Cr 2 0 3 ) o jS^j (aJuL»Ii) jjLa^i Lf^^s 

!L*ljjj 4jL-& _j 4— jii j-LJ jJLli JuJj>cj5\j * ■'" f ^yi lilp Ltflj 5 ^^») olS"j aJ 
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Hamilton's Principle of Dynamical Systeins 

ilU^Vl ^Uyi (1835) j»U »U jmJI |*bu IJLm 

[Sir William Rawan Hamilton (1805.1865) jlUfc (jljj |Wj >«Jl] 

(aji JJi *U*Ji (Jennifer Bothamley - y^~r) c^^^i 

^ jJ* J,t (f / ) — ^»Uii c$l j ^ b j^i oij V : JUl ^ y t ^ (,>_Lj!>) i 

3LJI jJLsdl CjI jot^U 2L~-Jl) <j— L» , ^51 ^jip - t}) J— If** 0_^J 4_I> ^Jaj (£ 2 ) 

lulls' ^ cjj (Dare A. Wells - jlj . i jji) U co } — » ^ oj^-Ji 
Schaum's Outline of Lagrangian \£\ _^Ji - ^ yi> - ^L-^d.) 

.j^SOnSLjiSLo j^k; ^ <u*J j^JDi ^1 j^^'j tail 1-^* 11 '(Dynamics 

*J _^iJl CjUdil JjJL*jl ^slj ±i^JL-! ^ (*— ' a ^-f- J-* 2j»jL™J1 4P > g ^U; 

a /i-f- ( ijLr lij ca^^Ij iLj^ ^L^Jlj 4_j.Jj-gJi^ a_~^jLiLSIj A ; jyt!lS' SjrjiSl 

(i t Up Jij aj^S" ^ (Peter Guthrie Tait - c~J l£ /si) - a y** 
( jd<^) J j^S'l ^ VI (William Edwin Hamilton - 0 ^ ^Jj) aJ'J 
J^b ^ jlSoVl ^ i-L^; V aJLuLj %,y\> - IjUai - L. L51p jlS") : <gI aJ ^ 

^ 5Jb»o L^j oj^Ju J"])L>- ^ J\j ijjJ~\ aJLiL^>- LiLi- 1 giSI ""'j 

,j»UlaJLb'oL>JJrt^j">Ul iLlj ^yto- 2jjj^kJl cjbrLU |5"<u~ij . 3L»J j iSy>- \*s- (2u^Jdl) 



(Lagrangian Mechanics) iSLj£j.> _>i (LagTangian Dynamics) ji'yJ) w' 1 ^' ^r^ 1 < U 

.f Lki yji (j^ j jIal.) ^/i^Jj' ^ iii-iJ! <j*ijg <s ji *-jjjpr (Joseph Louis Lagrange) ^ — It ^ ik.,iU 

X^jdl) .^tiOl ^^.^(V) jo/l^^^ (T)j(fliJ J^l jSV) ^(1)0-^(1 = 1- V)h 



— 964 — 



— 965 — 



4*yU *$ial\ /l 5jUa*wl 

Babinet's Principle of Diffraction 

i^uj jiJI ^U^loJI (1838) f,U <td! Jm>j * UjAfiJI (4bu jaL? IdM 

[jacyuesBabinet (1794.1872) <Ux)b 
cULJi ^ j^jo.) ^^"^ (Jennifer Bothamley - ^'r-* 
Suity (1) JjLk^VI ^LiL^J L5 L<^i5l jotJl ^L. ^Ui *J) i ajL (a^L '-V) (a-JIJLSI 
Sjlk^.l Vji ^ jJ6 jl LJ JbV Lull ij^i J*l&l , g^l 

JSLi ^jIp (2^) AjiLiJl ^ ib^^il (jisLil iilS" (3 1p <_£ aJL^L; ( l^r-* 1 ) 

. \*cju> jjl>L» J^-i i^ji* AjiUJi ^ A^LLiJl (jlsUi! AilS" iS y£- VoS (AiLLfc (_}i»U-« 

S jikixi) ia^ (Samuel Silver - JJ 

aj pLi^iiJi {yjti AjbS" ^ (Dipakk K. Basu - .ii L.i 

[Saw AgrJl ...a A_iU> ij^-j ^wS JliJ] '■ ^J^s^juiLi j ^Jdt Lull ^c—^ j ^U* (a ; a J ..taTilj 



^i^i ^ _^ ^L^Ji~. ji ^Liu js. i jLc ^ Diffraction Slils - j j-J-i } \ - I oL_tu ( l ) 

.( i ^r^>.^}J^ ^ r-^ ,u;J • , 
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( AO) UjtAJLa hp^a^i b-L-j> 1^1 ^jsll ilLi l^jl S&LJl LsiLiJ iL&l SJiLiJl Jt'jk t Ao <Uj>-L-j> 
l^rti l^ji <ug t JjSfi ^ ijr jlij (Ao di li) ^ jjioJl ^isJt * >T -^ ji Lj^j: ^Jij 

la j.lg JaLi j OliJiUJl CjLUaj U lil 0^1 j . (Am) <UM~*» ^L" l$ky< ^ f£ J\i \ r J£ ^ js£ 

LiliJl S^LiiJ ^IxiJi J* (2r ) JliJl o_)lkuo^l Ji?- jj^j J jVl teliS} ^UJjl 

Jj (2^) j ( 1^) jJ^-l {jjJZj. £Ui j js3y> yJaaiJLI (^y-JsUuj JiM 51 jL~o 
jyU K ASSJliJl jjJU OlS" j i^l) ki-«JLI ^Lo^l _)-Uall 5 jS jjs*5 jj^sLiJl jz~*j> Ax> (^1 

. tj^aSl _jL-j> ^ Ujs> jj ^ U$ilS" jl - (jj"ifl 

J jS'J (J^ii) Jliil •> jj^i 3 jikL-Vl (^^) (^) j jjJ-l ^ cfjL^- 1 J 

■(f) ls^J^J (c.)- 5 ^ j^^^J^^i^-i 

-^jK^. ^J* j Christopher M . Linton - .^j-a^f- ^l^" j *_^ r i j) 
.( Jl5^Vi ^ yH\ wbyl JLiiJi ^^U) (Phillip Mc Iver 

Li) /t-v'^j j IJla . L»^i*)rij>- jj ^il « ^j^U \jt^ LoJ&L*»oj>- L« lit <3"Vt j c<l<s^-?-cj 

. jiUr...Ii c ^iai) ^^ ,J ^ ^ Ujkj^ij iL«l^ilt c->LiLiJl i_-2^2j d>Uij (^.Li t-V 4 ) 

jH-U-b j^LJ! cob ^ :o Karl Dieter Moller - ^ ^ JjlS'^bS' ^i) 
.(Maple c Mathamatica c MAT;AB 4 Math Cad fij^b 4-.L* 



Hess's Law of Heat Constant 

Jdj*JI j^jtfj jtf ^4>JI ^Uw&l (1840) ,»U AauXSI *L«&I pta j»Li- j >}□ 

[Germain Henri Hess (1802-1850) ^ j** >H 

.(Enthalpy - aJliiVl) ^ ^Jkuaj j 

D JuV tL« J^-^iJ ojl^-l jlJJLo ^fLid 1 jocJl S^S" jL j^jUJl IAa j 

J^^^ ^a^Ji J-^i - *>.^ ^ (Randall K. Noon - oy . i) J-^j) AiJ 

Jw«l*Jl 4aJL>- A— iS/ l^>- £*jLi ((J—*) tl> _JJ LflJ jl > — <i>l ^>tilllj jl J±— Jl 

L-^.i^^CG. Tobin-^y .£-) j(J. A. Maclean - c*-&~* - 1 •£)u-*J s ' 

jlJJU il^ipl cLjaji (^r-*) j jJ\i <_^~->- _j — jl j jL-J^AJ yJ-l ^L_^'Li]l — 
Xozm Let ^ tL*l>-l ^ jj_t^ l-*> ^i—-* ( _ s ^- p w>"}IpLLSI ^ o iL~L» ^ 4>-LSl Sjl ^_J-I 

*zJ$s\k& ^y. ojJ*ii aJL-LJl ^ 2l4^Ji «ji _/J-l jl j! 4_Li>- ^y. aSlJl _j ^- Lzu^/Vl 

Jji-b <U* <uSlis ( ys'}'i^><^l _} (cLl*ji (*-^aJfc) ^ sj^- j ^Juaj ^1 j Aj ^J-l — 4j jL-»^x!l 
c^UL-J-l iL^Li ^ Jj^-LJI Sjl c^li <_> jL-, J (Li! ^s- ^1 jlS" L^^io) ...4.1 

L>i ^ } Uj^fl y (J.J ^UlaJl ^L^Jl Ji ^ *i 4L«wS3l 
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bittl£*ftll Jl^jl j^^H 

Bergmann's Rule of Species Sizes 

^jW'Vi fU?-Vl (1847) L«a*tfl f U9-Vf jaiU 

[Christian Bergmann (1814J865) #6 >J jLLv jS] 

j> ftll Jt Jj: Olil jj^-l ^ji j> rtJL. A* j^l jt^tf- J-Ou <ji oJ_pIjL5I flJufc^, .JIT 

Elk (1> Ji ft— sri j! c(Elk Ji .w) { j~>jk aAS j (Jim Zumbo - ^) -Si 

. (-U-^i- i>-Lj.l 

SU-i ^iy. - i^_\S J (Carrol Henderson - -y-^> J jjS) cJ^-V L^5" 
— L. jJl ol y> j (Cougars j Oj-S'i ^0 c^LJl ^ oL - tiL^l^ 

l)VjjJi_j (Panther /^LJ 1 Jt^- 1 ^ y Jr^ 1 <~ i^A\ *.LJl> ia_iL" 



^uJi ^ 5-i_,yJ.i 0V>Ji ji-^i ,4-» - (Cervus Canadensis) ^^JWi *— i , Wapiti j! - Elk (11 



.SijUt jl»Uil_j 2LjjjJUj 
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The Gladstone - Dale Law of Refraction 

jtfttl juiU&l > JS (1858) jkU AiiiSl j »b ^ j«L* j>iLi 

(John Hall Gladstone (1827.1902) jjlwj^ JjA 
(T. B. Dale _ Jj j .y .y) j 

O JLP 4sjliS" Ijijlj jlP ^ j_JaJl jU-ij^l J-»U« S ^ ij* Li!l 1 Jufc , ^ j 

(n - l)/p = k 

^ap ^JLp- sjIjv^Jj (3~«Jt5l ajLcIj Luxi LiiwG Ll>Au <GLj- ( j ^i*»jJ yf) J i! 

o _^Uj Up 4aU>y IjIat Uj j»A«Il y jj ^ (0 lUkJ) 
Ui yu-i oil jVl ,_^a*i o Jij .^JUail t-tls^Il <u »Ur U j 0U)fl i^jJ <*j 

dL» ji Olja O y> US' i _^a£-b I j^>-i j «-Ufl*Jl 0_»-*a*- jP 0 j*jUil 

JUpSfl j jv&Jl t5 j« — -* JLp) iJUsi l _ r _i>l jVl ,_^a*i j!Aa>-l j L» 0 j_*a^l 

Jl jJ C-tf ^ j S-UU> Jkt-i j cJJs> JLjty 1 0101 4*i3 01 aJ >*li>y If (S-ibiJl 

.(U^-ljjl ^j^Jij Uv-wii oLij Uji j-oi SpL« *i I Ujlp oUs?t$)l jt^jj oljj«5i 
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SLtji yui i^httjf u$x j^y 

Kopp's Law of Heat Copacity 

^jW'Vl ^Uu^l (1864) jkLt 4d«ISl fLwSJl fU*J pi* j^Q 

[Hermann Franz Moritz Kopp (1817.1892) u^S >5j>« jil f/jt] 

j.u oi^^ii (Neumann - Kopp - l_> j-f - j-* ) is J_l. s_juJi 

^ jjl jliSfl JJ^ fLJl ^ .Jui^SCil ^ o (1831) 

.[Franz Neumann (1798-1895) 

jJLp iJii LJLa-TaJ & J.1 *_iL>l ilij^y> _j LJIS" aJ (i_j jS") jli^t O—iJ 
^ La^" (^_-j jd\ ^tjjbJl ^ tU-^A^il j ^2j) 01 1 ( >^ J ' 



.(^j^l) .v-USJl 0*^(210) 
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SLyUj^l fU^UUU di^y 

Matthiessen's Rule of Electrical Resistivity 

tfj-jdSjVI (HU jAAJI (1364) L^-iiSl ULi^ «Ju;!i 

[Augustus Matthiessen (1831 _ 1870) j^U j-t»™*i] 

jjiJi ) oiypJ*JMc$-UU. US' ^( Gerald D. Mahan-OUL. .aji j^)^^ 
2u L^l* OJ) : 5 y&Ui!l ol* (Many Particles Physics - oiijJU 0:0*14 
Lu jij JbV - dUi ^ JUuS" oijliJt -U-LJjs - Sjlil SJL jlU* ^.1 at ^il 

C4^>- ^ L^iri-li ^il v J I j-iJL; 1 g .1. lU. ^I ^JajL Ojli! C^Li jj^xi^l iJ^.T.,..T a ysU? ^ 

^yip LJ-*' Lojk^Uj l jyLL«Jl ,jJL*bt5l ^sliaJj ^S"i Aj^lj- ^JLe- L^j>-^i (jjL*Jl (Oj^Ls) 
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J-!£*i£W uijUJ! j^y 

Maxwell's Law of Gas Viscosity 

^Ju^jj&JI ^b^JI (1866) (jJi Jwp <j>^ 

[james Clark Maxwell (1831 _ 1879) Jj A 

jL") 01 yju jj — f ^ jJi *jtrS" ^ (Florian Cajori - t/j j-^t^ oL>j ^li) 
^ <ci^j_j (Jj_ ? ^5'L.) «.i jT ( _ r Ja* ! (A History of Mathematics - oL^L 

Ojl aL^s jJ ji 4— ^>r JjJ ^yUbt^ ^ ^jLp Lo jlf- jijjo J!r^> ^l-l*Jl •AS'jJ 1 jji 

(Boyle's Law - Jj^ dy is) <ulp l. Ji *i ^ ^ bUL* u^i^- jUJi iiii ^ bi_^ 

jj-i-'b" ojl ol>-jJb <L«tiLo — iiliail Lg^jt j>- i»rj>iJ ^x-j^JI j-^-t ol jl*Jl 5 >- j^l 

4jsl job iXSij (cjI jliJl iS y>~) ^ iSi (j-^ij *>-J ^ L»jl* jJjuh- i_£..Ui ^— — 
(_< jjlil ^Uj (_$0 ^-i! 4jLp-^>UI O^jIj ; ^ p^j l_L>- I jyjsi ^ o jyjai I^-Uj 
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The Berthelot - thomsen Principle of Chemical Reaction 
:Ubyi3\ »U£l LtfLa&l (1867) xlt. |Ju« 

4* M « M 4* 4* 4* \ ft W 44 44 * 

[Marcellin Pierre Eugene Berthelot (1827.1907) jJii^J jju^jj jgU JdkujU] ^jiil 

.[Harts Peter Jurgen Julius Thomse (1826.1909) 
SJlso^ 1 o*ApUsJi iilT -Vj-^j ^W^j £*r UxPlkx^l; DIS" j) Ait \ jJJ L'u 
SjjJjijO jJ^M * jl J—* CJl£) ( *>\*3 UjLfl ilelisll jLl ^ ifr _ja*J> LU* jSo: ^1 j 



o 4jbr J o j-JU5i iJL» (Carl W. Hall - Jj-a . j JjLf) <-^>ii .,-—3 

jJpliJl iL>oij vi^jJ^ *^'J15 (L>- jj^xilj i^J^Jl j ^> j Lt!l ^ -iji^ 

_j>- 1 ^ jj jl) a jl ^^-1 ^ Ai^jf iL^T ^Sl <3*>Us>l .^Ip Jjjl* La jiff ^ 2LL_Lj Lit-ls 

o'M—pliJi v _^Up JLJLf a_p^£ jL^VL. U Jl=^I lii LIa c(- c^JlS' - aSlLil ^y. 

— jjL*) ( J-« ( JS' A3- Jl\ \ o jjb Lull lJL» jy^OJ ^-3 tl_>- 1 * (J*^J ■ ^L-^jU- 

,j (Hans Jescht-o-SL^ j_iU)^(Hans-Dieter Jakubtke-dh; jSV >ub 

^Lo-S" JpULt (^1 SJjIS >>Lr ^Lo ^^lj JLSl j c(a j r-^l tL«-S3l ^Lp ^»<j^) oy*il L^.Lo 
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j^UaU iSjS^ 

Mendeleyev's Periodic Law of Elements 

lomJJm -S^Mii] igu j jJt ^jLuftl (1369) |kU 4a£ISI ^LwS j^jQ 

[Dimitri Mendeleyev (1834J907) 

b" ^gip j ylaJl Lu t ^U«JJ lJ jyJj j jjJl J jJ-Jrl Jl LUi ^ y jl_Ji _j 
^IjjSl SJUS* « jj— aj Li j jJ 4aU?c1I jws>UaU iJLi^jjJlj 5JL«^3l OlLjl J-^b'j 

— jl^lj A^J (J^.J _ ^ ^"J J t_s^ J c£ ^r-^A' 

ji j j jj t L>- t^ijl j - Ga f j-Jl^Jl - j^s. ^JUL^I ( JaJii 
\S\ .(t_i-JjLoi) ij (Jls j! ;3-^ L« — ^_jL>ipVI jJ-j — c—SjUs ^Jbj^s ^LiLtsI 

L jy jj ^» Jjt) ^s- j»-*>-b i Cj* c '"*^-*^ C^^i ^3 ' (t^ 5 <-?j_j-^ 

L^«»' _t>-J L^jLLa! jbJl ^ijj- 5 <^>\fi- J-^r (J-*""*' i_5^ f " i}>\ ^f>f ^1^" <* > J 

liiH l^! ^'i (quantum - 5_j^^Jl) oli-^l ^ll J,j - a—JLj^iJi j S^l^jJJI 

: L-jLff j oil j^»>U ^) 
(Matter and Erergyi Principles of Matter and Thermo dynamics i by Paul Fleisher). 
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The Lorentz - Lorentz Law of Refractive Indices 

jUS jUjjDI jUiU^I (1870) ^JU^ j>)La 

[uVl [(Hendrik Lorentz(1853_1928 jjjjJ jJOa] 
[ jjtfl [(Ludwig Loretz (1874.1950 _ jj jjj di^l j 

iJu Ji^lws j_^jf liwj^j (p) l^JliliS"^ (jH^ *-* o>VL_>- 



(n 2 -l)/(n 2 +2) =hcp 



^ AJUil l^jt'ii^j $ aJL ^^-^ y ^*^>. o^lit dJllj L^jL (^lia ^- U^l^") 

(1869) j»Lp J JLiLJl a5^U]I ^dJ j -JsLi^i ^ (jij^dJUa^) y> JL>JJ 

oli Jl (1870) f I* ^ <^ aJ» ^ su-J» ^ (^^ Ju^jlla) y^j 

.fljjj aJ[ ^l-V ^ LC.<U ^jla *>j j>/2\j 

j£* t^JUl -jjy<) ->. SaUVI ^ j 
Lo5"c(1902) fL-P^iikj V-^^Jy^ 1 oLpL^VI 
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jju^i i^i^yi jaisii j^y 

Coppet's Law of Freezing Point Lowering 

fjiihl jH\ ^JU^I (1871) pit, A flmflt t y -jUu S j>JL2 

[Louis Cas de Coppet (1841.1911) u j£ jj LS >)] 
. <us SjUJ.1 will jlois J jJL# iUfl isr ji ,_y»U?tji jUa» u~oU3 ^^JLp ecJJi j 

Charles Blagden o^'u J ^u] <^j_JKj^» ^'U^Ji y j_slj t 4_> 4 — 
^jXj^i Uui^ii ^ j (iulJ ^uJ-i jJjCJi ^--.l. Jaa [ 1 748- 1 820 
( 1 788) J [Henry Cavendish ( 1 73 1 - 1 8 10) ^j^tf ] 

^jJL^v^i ^^fCc US'.L.j^iiid)— Si c^Ljl ^LLz^/l ^ cL^u <j£*» f&>- S—j^S" 

Ji J^yJ! ^ [Richard Watson (1737-1816)0^— :ij ^j-J&tfi 

(1871) (l-* jS") ^~~i jH\ ^\ijJS\ ^ jA6jyZA\ LJUjJI c/^liil o-Lc-Lo 
[Francois Marie Rauolt( 1830-1901)^^^.1^1 >] ^ ^Ji^lJJi 

ti-^Jl v» j jJliil Jls-L^j ^ lJl» csj— *Uil! vljiJ jLij iljljf Oij>-1:::.iI J,l J-^> 

sUaiil CjU ^Liil ^gLf- t^Lxe-^l (»l_*kji ^Xo ^ ^L*5" p djj 2Ldjdl JJLaJ-l ^ «J ^^-i* 

jUls ^iJLitl^U 2j-L^ C^15 diJj _} LgJj I il tl T.^.ll ry> aSv-o-u* C^LLkj 

— £jy. ,_*pJ_j) ^l^S" ^^ijl ^l™" ^ 0 _^jUJl J y ol_?-Lskj^l ^ -i-jji _«) — 

.(j^ y> ^cjjU ifU^i 3 (William H. Brock 
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Boltzmann's Distribution Law 

£jUuJf (1871) jkL-£ iwfrftt ^JL4^ j>JLJ 

[LudwigBoltzmann (1844J906) jujSi g \£i}i}i\ 

.[Jennifer Boltzmann (1844-1906) J^y ^J^] =*I>1 oL^_>Ji 

jjj ^ 9-^>-l jsll Ob jJrl i J* (1 '^^JuJaJl j»j jiJl 3u>J iw~oU ^jIp 0 y LaJl Ll» 

<r yS\ I JL» ^j^-l } ^ ,y (Ji Jj'^S' ^^o^-) ^ jj">b^*>Vl ^'bj-oiil oiS" 
(il*Jl U .aJU^VI ^liildl f Ll^czJ j Jl jUi-VI> ( 1859)f U- ^ ^JUi_, £_j y]l ja 
t( 1 87 1 ) f ^ jJJi _j (Jj^-i'L.) 4-J) u U» jT L. j^oju' ^Uai^l Jii (^jJ ^. 6 3 z jJ) 

.(/jAj^y — Jj j^SVa y O _4jL*) 1 *_/*i_J J-i^l 1-^-* Jj aAs- *Uj j 

oislkJt tbjjij •>! ^ (U*-) jy-* 1 (Dipak k. Basu - y-^U £ ^Lji) ^-j-^ 
s jiJi Jl '^py^ (e) i _ s * i JsLJi _^JL5i ^ (E) ojij— 1« ^>Us j jy^.} (T) Ljsjiji^ 



Hyperbolic log - J>i.t < «iaiJi ^'jU^ Lib iJy- :Natural Logarithm - ^-—^^ ^j^j^ < D 
( X ) fij ^S' t>s v^ ^jl" si j [2.718 281 828] l,^ ^ jL-, c-.il (e) S^UJJ^ jU JJi - 
^_kJl ^ jU ,!Ji j .(e 1 = 11 ( 1 ) J^ij ^ (e) J ^.^i ^ jj-jB , t (e) W U U~> ,/ i*Jt (x) ^ j ^j^Ji 
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P s = e - E/KT 



is J~\h Jk4\) ^ ^ii ^ ( Stephen G . Brush - ^-i> £_ s— ^ 
UaJL^. ili^/i J (44) c^.j^i j ^ jVi l^-l>^ v ,Ju ^Uii: 



. j.U*j j JU^NI .Laiii a^. sJljtf v^- 1 ^ ^* - Probablity - M-^.> ( n 
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<U*rf «£uail £}Jaw O^U 

Abney's Law of Luminosity 

fjMW ^UtSM (1877) j>u 4*6 j ^13 
[Sir William de Wiveleslie Abney (1844.1920) Ajiji <^>*l4J J JJ |U J j*Jll 

.i jjLiajj) 4^^XiillaI) (*icj iuSlaH « UJ-vaftj ^jVt u) litis * Uj-ji (*>ot« ijjUotl 

. (Richard A. Matzner - jjju 

Ian P. - -lj jLjl ) WL-utt^Gl in lttt $1* i»-».t,t j^g-uaH iji) intl 

.(Aan p. Howard (Howard 
.(MarcSchiler- > Li^jU)iLflj>t l!? jUt3 4 :LiiV J -_.t< pj1 .^-;t< tJ juati 
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Allen's Rule of Body Form 

t^&i >«Vf jaIsmJI jljgaJI (1877) j>U (Uu j ^>)^u IJlm 

.[Joel Aseph Allen (1838.1921) £jj Owl Jj#] 

^Lp)^^!!^.^^ (Robert B. Eckhard - .^ j <^-vjj)' vj >*- ;i - ,, <_^ 2}i " 

^>o:j . Sjju^Jt Sjl ^-1 o'jjju ciS US' j*a£roij juV cOii^lj JjjJilijO^feVt Js* 

iiU L^.L-^>-l ^ ij>j-J-\ j» ^5\jf Js>Ui>-Vl Jj a, : il jLl. ^^U- S_j2jLi«jil 

JJ AjjJy ^ ijJJ ^ Oy. (Roger Lewin - o_j-J jj) v^^ 1 ^— 

L»Jj>-l Alt- IgJ jbi (J=TJ^ I^S-^O ^ L^-!^—^^. Aft-fi J ^1 _/*->- <^A f L4 ^ 

SJ! jr^VI jlfbil jlfO . * l^_Lsl ji j-^> oibnil oLutiil ji^iJ tjuil 1 Ju& Jj a_JlS^VI 

^ OjUl jWldl j LUJl ^IjLdl olSL. )o\ ^» dsJ\ _j J_^i l$J^ Jl J~c U UU 
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*-L^xJi jjbLill) f aj^S' (Paul B . Weisz - ^ jij J_^) vJu^-iJi ^ 
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Nernst's Law of Electrode Potentials 

(1880) ^L—£ <UilSl epJUuS j>JL2 

.[WaltherSir. Nernst (1864.1941) GumJ ^ jSJI j] ^WVl ^JUw&JI 

Jennifer - ( _ s -J-«Ij j '^ ^— i^r) <<j^J^i (^Li^liJi ^_^^.) bi — ^.i a^l^. j 

J ji jijJu L^Ip y£\ fi\ ^j,xa <^yj3i<) ij^j o y u]i 4jb (Bothamiey 

E = E" + [R TAFJxIn a 

t> jL~j <>j jlil jL_Jl 0 iJU- ^ L» ^^-ff ,^lf- JLLJl o^-l J ^ Ji£ £" c ~>- 

.(z)c5jL-j yiSo U jjjl ^Js-tj £>a J ^ I ^ ^<Jl* LhlJ LkSdlli 0_j£o jt ^Ip J yi-^ 

. jl*5i oj^j — 

. (n (The Faraday Constant) ^b ^ c~>tf y> - F j 
.J ^L»Ji ^ ^^1*11 j jj^i aJi*i jIjjl. ^-In a j 

Andrew - . j jjjjl)^,—*^ *iL* aJLs y j ylii y ia~oi I A 

- oi jlSL- 1 y — iU f LS" jt.) j (Loh Nee Lam - J, jJ) j (w. Batchelor 



. fj) J jS^i i-^^uJj (SI) J jjJ\ f ikJi ^ ^ j [F= 96485.3399(24) C/molJ :gr u_j J sJ^i 
.(^jdi) .^I^JUa*^ (549) 5;^-? ^ j_»iti *l±x. 
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V^Ji ^--u^Ji _/> - {yjti *3 /All ^ (Margam Chandra Sekaran 

j (c— j _/ ) i$j fis ^1 sJLiit ^u>oSn cJL»i - (yu^^^i ^"^LiJi a_4Ui 

^ U J*i3b L^U ^1 j (cL^<U ) i^Jhy Jl (^i - t L*j3i) Jl_ii 

Jl 3iU*l iiiiil -GUI j^-L Jiii djlJb-Sll ^ jiUb U>Ui-» SL>- c~ii>- .(1920) 

J>S ^yb y^5l!l £-\ jjrM ^> J^-^' j^^i dlij t lAa I ^laJU^j ^S" 

jOu (_> jJt^ w> -/a\\ ./?T ijj^JJLv=> Jj 4>-b5-l ^jf- ^Jo ji- ^Jb^SvJl jjLJl jO^-l 

^i-H ^Vl (1919-1914) JjVuiUi ^>l ( ^4 i aJ J ^S-Ji. l> .S J 3a« < ^ JL^\ 
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jUji jjij o^y 

Raoult's Law of Vapor Pressure 

(1882) jkU <Uu« 3 (tJLuS j jJl2 

[Francois Raoult (1830 J901) Jjlj i>u3l^] (^jtti 

Jaijail ^gip <_llii'l J j L-tll <_cV <_CjL^J! J2J1J2JI *^pi ^Lp (J _^jj 

.oA>- ^jip J jL>tll ,iJJi ^ j j£j> JfxJ 5j jLstll J>£-} kiJLLJ j^tJl 



PI XI +P2X2 +. 



^jIp J ji>J.I ^9 AjIJu o^U JiO (J jb*Jl JaiJaJl jUL. - PI j 
. ( _ 5 i*il J ^UJJ ^ ^T ^ii iiii J^r\ y ji c_S ;L*Il jL'.jL. -XI j 

j _j A^Ji - ^jii ^ (Neil Mc Manus - ( _ r Ji«dJ-«JJ) 

JJUJl l^l >_>yJ ^ij aJlill JJUJ! ^ t £ 2LfAP_j ^ I >«VI ajb^-j ^ I 

O-Li J ./g J^jCU-j (^laatil) A^LalS ^Lajjl ^uLvoVI Ji^LaT ;Lfcjl iJ^>^U>- j 

.(SAT. Subject Tests: Chemistry 2005-2006 by Kaplan; Inc) 
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Van't Hoff s Law of Osmotic Pressure 

(1335) j»U *JI J* >j ^LmaS j jjL2 

[jacobus van't Hoff (1852.1911) £4* ^jSb-] ^ jWdJI ^Lwttl 

iSUtiil <_uilijji-l yS" y" jljjla ^Ip L J yL>ii t_C JiL^I iiijail jLLJLi iUx^i ^jlf- ^j^JJ 



ttV = 11RT or tt = C *RT 



<J. iildl JaiJaJl jLlLo - JiC TT 

J ji^il - V j 

. J jJUxil ^ 2L1 ill S^lii kjL*il jVl - n j 
. 5jl-iil Salil yS" y y 1 J-L» - c j 

^JliL^I \gU«.>ij ii| Ail o^l il yS^ y jLLLo (ju yaJl i_^iliJl 5 Lj13- O y uil ,ji oj 

;<ti LayS" y il j L lil 4_ilJu siL (^V tJAsLJI .kiJiSl sibj ^jiJtC.cJ yJ^Jj ^ 
till ^Ju iby (J y-i SjLjoj .AjwLil ySl jC5i <j^IjS J_Jl>*il 2 ^jLp ^yi^S'l; dA— ii 

ill jil SiLil y5" y ilj *Jl yfy J < j L>*S. n ; >J>I .k*x y 1 ! 
SLLi <U-A cLiJu 4i Ja^-xil ^y III Ja^ ^ yfyl J ^JLsxil LLai l« lil Li jyjZ 0 yfcUaJl 0 j_A 

^yilzsi JjJ yLsi i yr J (J-^*^ ^ f '' 5 ^°-6^ J * y&Uail aj a ^Jt> y oibyj . (Oi— s yL-JlS") 

^jJb-r <_$ jiLuJl JiiJaJl (J y> ( A-Jj L« liU ciLaJ <uJi cLLf. Lo^Ij J./? a< j_jS" ydl 

Aii. ji Jj/y e-lil jU cLiLoi US' U^J 2ulJLll ol_il j^V y-~r-H ^wb. (^L^jJl 
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ojfr j S Jjli ^->«-il Cj£ ^ $ ■ /■»•*■« j ^Jaill sliL «■ j-J-f v'j-H^ (J^^ *l j*>J-\ !l 

^ ^>J>1 ^^ii) y^r*' y» W*-^ J J? 5 ^^^^ J^^J Cr 4 J—" 

BRS Physiology by) : >i 5dij=-^J ^ ^ l$Jli M^l 

.(Linda S. Costanzo 
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The Ramsay - Young Law of Vopor Pressure 
: jUJLJf (1885) Jw>3 ^L«S 

[Sir William Ramsay (1852-1916) ftd j j^Jl] ^OJiO^Vl ^Ujftl 
Sidney Young dj^J ^iu] I jllftl (.Bristol U) J >u«jJ ^ 

.[1857.1937 

iJ j p J>k< cJ- (B) j (A) ct-Jili «Ml OLWl (^ar^A k Jl j^tf 

:2JUi abi^i. ljjLj y>uJi ^ (F. C. Kracek - .i3 . J>) ^ 
(7>f / TB)p = f7>f /TB)po + c(T- To) B 

•£i>~U Jlfi\ ^jUJ JaiJaJi - J±r P 

.(5allaU^ 7 il5'olj r jJU) ojl j>- Sjtj^ — T j 

.(5iikil jjaf oI>jAj) 5JUijVI ^jji! ojl ^- 4>-j.S — T Q j 

• C~>tf - C J 

il^ip) ^^^il <j— (1930) — <LSLj~iil cL^o-^Jl 4L4 — ^ La jCJ <_j-^j 

Jennigor- v. y^)^- - ^ X^^ _ <^j^j»^^ JJu^Ajjb^Ji JUyijsJi 
^waiii j^i ojjiiJHJLA ^ ^j_Ji (ojL> ^^iJi (^-^«-«) <y (Bothamley 
L^£j*i jo j^JjL*^ L ^^L»»» ; 5'| i j\ r; 5' ^ jt y>- (jvj <u«~JJ as^lc- V i(_lLJl ^J^JiJl (_jl^j 1 ^ j 

. i?j>./7^l liJLL'o AjLLtii (ajLlk*) AjjI ^Si C-^- i_£ ;L>cJl L^ksukjj 
(Ar — 0 _j^jVI) jLe- a^o — j ^ t ^$of Jla SL-Jl oljLJtJl <LoijJj «jJ^) (c$^>lj) v 

.(1904) f i*^ s L*^JJ (J*y 
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The Cailletet - Mathias Law of Density 

: jU«u jWUtfl (1886) ^UwS j>>Lj 

[Louis Cailletet (1832.1933) 4*uJL£ tfji] t^U 
[Emile Mathias (186L1942) tult JmJ|] ^Luttlj 

ilM ^ ^ ejby j U JS1 j ASUS" Jaju &Ja£-l S-ibUJl ( _ 5 ic- <j-<2-^j 

. AJLjca Cjbrji liJl 1.1* ^p iiL-il j^Uil ijJLi aJLJL>- jlJ j La> i-M jOl^-Vl 

^u^Jl j j» J*5l :jy lyj ^ SLi) AjbS" ^ (Carl W. Hall - J j-* . j J j&) aLe-i 

:aJdl 5J^L«lLj UiLij ^Jdi 

(tf 7 + rfv;/2 = ,4 + 5r 

. Jlyjl ^Ip 9 jU^.j JJLJI ^ ^liS" (dv) 5 ( d 1 .) J* vI-p- 

.iJLv (B) o y>J oi JbV <- i j j j j ^ J ji ^~~^. oLiJL«ii oiiij (B) _j (A) j 

diJ jj J^] jL-k, Jl jLiOl J_^5 ^ ( 1900) ^ UJl !Ju ^.yi ^ o_JJ 
byK y> ^-r^—i <Ji ^ ^ o-^ 1 -^ '[Sidney Young (1857-1937) 

.(JLki-l jlksSU 4JL. - <ljJIS") 
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Dollo's Law of Evolution 
[Louis Dollo (1857_1931) J^J ^1 dJ^I <j$o*UJI 

ji? C->Lil*jiSl jl e-UaP^I ^ ^1p J j^oJ-\ ai\—*l~u\ jJb^JL*il 4jLJL>- ^ (j-^-^ 

. Uyk\\j L^J L*JJLs ^iJl j jUl ^r-^ i _ s > " (V'^ J-^ <j-* ^j''-^** 

jjfctj jfl^iJ *Jb«_wjl ^1p j ^istxJl 4j ^^li! C->toi*-w« ^j-a jyX*> (_5>-*-^J ( J J- 5 <j — * 

The Long and the Short of It: More Essays on the Fiction 
of Gene Wolfei by Robert Borski)). 

fj^i 4_i!y (Richard Dawkins - y-£^ •> jL-~l>) s-—^ 1 >. 

iui ^ti.) aj yL^sil XJ\-.s3->-y\ aJU-^-^I 4jjL1» s^LL» LS ^lij L« (J ^ 
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^ J*Ji ^ :oyl_y5j ^.l^^CCarl W. Hall - Jy> .j Jj^")^ 

<_C-l5 cLaC-I jl/ j oliy9 ( j » a^jr j>-J "UP cLil^VI ^ Lo ailjCLool JU<2jL c\j j Si jJ,J 4 Jl ^ jjl 

pjli jLo-l jJti(AJtjjJl olj— ikllj jl) LjtJs j jUrll iJLoJ^I jl o^li^ tS_J4 oLSl5\Jl 

ol j n\n:\\ jJJjo Lj»oLL> (^c ^p-i ^laJ 5_J1 j _jl j ^Lp-VI ^_J^L : j cL-Lp jj-iiUj 

0 ^-^lajj ^d_^-^- jl ^s**"^* 1 $ ■•*-[ (3r*" "— J ^r > T iji ^^-"^J *i^J $ ol^£_iJl j 

l-» : *- ■" ailp! & U..,i ili^iaJi j^JULj OJ 43 ^ijl oLL^il j ^ g b aiLn^ul A_JLkI>-I 

_}1 jC-Jl oUl oJIj (_£*Xj ji aJL^I (j*^ ) J J^*^' * J 3 ^ iljLw>-l ^ ^Wril Jai-I 

Michael Le Paget "The Ancestors Within All Creatures". New Scientist t 
January 13 1 2007.) 
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yy^jfe)^ t-iljUJI fctjji j^jy 

Sutherland's Law of Gas Viscosity 

:(1S93) j»U Aa&Sl * U^l ^ »Lw*&l ^Lw ^ 
William Sutherland djV j i ^» (uJ j] ^Jj^O ^vVl £3U}*&JI |d Wl 

[1859.1911 

( 11 U ) A^rj^J (T)^i**aj) ^ 07 j.5 ^ U jlp ( ^ r ) OH Olr* ■J^^-i 



jy L = ]l> + S fT 

no r + 



s (r 0 ) 



^ J^b ^J>-l (J>^' ^ ^ jj*^ ^ .Jjtl oL-^S (l)l*Jj £-L> 1-i J L-Jl^wri ^ j 

LfcLL'i oi jl* (LU^j^J) ^ (1905) f Ip Uyj ^1 ai^*Jl JlL" t SJ^U\ ^lijJrl ^kLj 
^Uil c^ii ^iJ^^O .(1904)j.LJl ^ iJ'u* ^Jp ^> J> 

dJJi _j (Brownian Motion) _ji jJi s-f i*J* J j>- aJuJ jl^i l 

(1905) r lp^^c^ J( > 

.(^ ». J ^ j Ulxll cA^JU ^1 Ul ^ ^ (1) 
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^jyl-i dJJi JL* c3 ij^ijU^ (iiLdJ (j<jJLL;l — JLi^' ji ibl*^ \^JLzs5L> |^vL; 1 _ s ^~j 
^ ^lUJl (Jla jiUJl ^^Js Li^JM (JiLJJ OiX^jl) itaUw ilsl^ ^\ Jl j 
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Lorentz Force Law 

(1895) j»U ^U^i 
[(Hendrik Lorentz (1853.1928 - jjjjJ dJ jJUa] ^WVl gib 

^ tE ^'Ij ygS' Ji>- A^Luaj B 

f = # + v*fl; 

&£'jji i ^jA'^ ^JjIa ^juj ^iizi-* j 0 * j^tylS' aJLsj Ajj^ ^lijJr f U^*b Uo _j^s 
<L?~b 0j^^3^ii 4^c_i ^il iJL ii>«_jiJl oJj>-j jl jSLLjj\ cjLjI 1 gTU.nl ^, i*- 7 ^.*- 

Electrodynamics of Solids and Microwave \j-&>\ Sai^-i^) 

(.Superconductivity by Shu-Ang Zhou 
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pj\yi\ J j^Q" 

o±qj log ( 1 900) UQJ-iiLoJI UJ^JI 



Gruneisen's Law of thermal Expansion 

yiWVi ^jUjyuJI (1908) jkL-A a ftiUffl ^— Jb^ 

[Eduard Gruneisen (1877_1949) jawuj^S .j a jl jjlj 

(jJl— 1 ((je-^- 4 ^ y^C*^ - y^-J^ ^t*-*-* <w ~-J>-) ; ^ * t_f^ (J*** 

iiyJ) Sji y>- J ^iaDi oiiv>) j (Gunther Hartwig - j 

£-4 oj>1**JJ ( oc ) <j jl ^.J-l .> j^ijl J-«l*-° 1. ^LS ^jIp [ y^> ^jsJ>S\ 83j jJl cjL_>- j j 

:J.lx5l j£-iJb L^Lij (^^jj^S") 0 yli /^p j^ocii olfO^Lj .(c) \s- yJl I^j j> 

a = (13/)(p/K)yc 
(11 (Bulk Modulus) i>iwyJ 3L^Lrj_^r c — ,tf y^K } 



;KJ,,...; ^j'yJl jt Jwi> Jj'j i-^/uj Ml. i»U_aii ililj w> Jif_j iU-ai^l 5*iLf OjC - Bulk Modulus ( L ) 

or p ^ j^i yd h^j i_. jAiA ^jj yji ol&i ^ jt^ 1 j 1 - 1 -" :Gruneisen Dimention (2) 
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Sabine's Law of Acoustics 

(1910) JuJU diA^jjj Ul—Ml J—4£ 4,— jdd jjJlS 

[Wallace Sabine (1868.1919) jn-Jlj] ^^UaJj^Jt jUU)l 

iLG jj-»J 0 ^ Ll* ^ \>^2^aj> ^pl ^y^- 5 0y liil <J— ^ 

p^u» ^jJ ^t, j ((^uaJt) -j ai>LJJ Lp^ j (Reverbration Time) ^ ^ 

5 JJ. j,-d 2u jVJl J 1 ^ l ^ j*i ^ < 5 — jlv» V * — <y o 

. <n Jj o (60) jIj^.^-j^I 

ifrli £ jmi df} a5> jb tj j— <a3l ilOj_>VI u — -Uj ^jIp (ju Lu) 0^15 <j— 

L ^ o (1885) ^ L-p ^ ^ajJ-l IJl^j <4jL4 _j 4jL?xj) ( j^j.L) IJj 
J^yj^. Lg-~>- Cl) (Fogg — ^ y- 3 ) <_i^X« ApUii aJ ^^Jl >_uL a./? I _dJ ^ 

<tia f Uv ^J\j iCv\^) 5j"Mr> ^ ~'l fU-A^-l ^ L^>Ij> (j ^^jL* 4-*-»U-r) 

2LJ yjs}>\ jl>tJl JjuUib ^L«i\j aJLuu, (|JyL^)^^ kiJJj jLs- (lot-^^J^P 

^ OJjtTa LpI y \ L»J_>tI— j i*j>Li-' ^ ^j—JjjJl _j ^lj^V>ril OjLpIS i_Jill<£ cJ-^-i t _ s -^' 



tJu^.i lO^j 1 — ij.jv^'^ ji jjLJL^js^ juV^ l v ^"j»^b y ^ l j , ^ : y , i.^*u'^ i °-^J : 'ri ie decibel (1) 
[Alexander Graham Bell ( 1847- 1922) J, f ui/ Ji : — i c—- j >^LB ,^(^^^1 
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(Sound System Engineerings by Carolyn Davis and Don Davis). 
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(^UJI) ciUaji'l j^Ly jUJ oLU JjiU 

Child's Law of Diode Current 

^b>Mil (1911) f U u%a$Al\ im} f»4*}\ i3 iUjjai\ j>-jLiJI t^Ub J— 
[Clement Dexter Child (1868.1933) 4UL^ >L^£j CuULw] ^%>»Vl 

The space charge - limited] s^-jJij ajj^Jli Jl*J.i jLj ^ — jL? Jj- ^j-*-^. 
j ijiy Ujii (3/2) ^ bi > (i jjJa) ^Lyi ^jJid [current-(SCLC) 

(Dielectrics in Electric Fields; by Gorur G.Raju) 
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The Geiger - Nuttall Rule of Particle Energy 

giU juJI :Ua jWU (1911) ?U jWl fb^l £jL« > 

[Hans Wilhelm Geiger (1882J945) jJU] ^Urti 

[John Nuttall (1890.1985) JD j#] e^Lkl^t ^JU^I J 



in(\-vc)- InR 



(A.F.Holleman- ( jiy».^.t)_j(Nels Wiberg- iUjAOu- JS" /Ju 
(5j jjip'iUi i]^ j - ^iyo eLo-S") jH^^" (Egon Wiber - jaj oj-&\) j 



A= -37.7+ 53.9 \ log- R 



0 cu ^JUl j (84) <s jJUl j (214) ail ojjJi v o ( f ^jl j Jl ^_^) ai (A) 



ilJAi ^ jJJl j jjJi wiU jy"^ jsi-LjjjjjsJij-ajyiUL. j^af iji iu _> - (Nuclide) (11 

.*J ivUl (ol-iJi"^!) ,_i-iJ (Isotopes) ^iUiJl tjdli* L$j \ ,ri,4 U _,-vi^ ^ t~-*r W 

4 i jSU : Lj^jo- £. 5_. l> ill jj i/ aij «ii ^ty JUJ ^ SjUuJi aJjUIi ojil : Decay Constant^ ] (2) 

N(th K,e" oi ,d5V/rff= -AW 
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.(10000) Jl ^ (R= 6.6 cm) ^ (oc)UJi 
jn^lp ^ Aj^udi yUJi jIjll> 4~~x*J! y>UJt ^Js- ouLsIj (Dipak K . Basu - t. 

j£-iJb O yLlU (LpJ-jl^yi) 2LJ j 



/«A= -<z, (Z/J~e) + a 2 



.j^j^ (j j jJi 3jl*Ji - Z^. <i^>- 

.isjUJl 5_^i]13ljJljU»J,i (oc)Ut ol^jJL iSllJt J-IS" jlJi. - £ j 
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^jUm^ jrtTttVyy wu^^aji j^y 

The Einestein - Stark Law of photon Absorption 

^b^iJI : jWUJ! (1912) jiU <Uiul ^jioll ;U&U jaXiw jjiLa 

[Albert Einstein (1879.1955) ^S£bl u JL)>UI ^Wl _ tfiy)t\ 
[Johannes Stark (1874.1957) J jlLi jaiUjjl £jliLJI bib 

^5o: L^5" (Chemical Oceanography <. by Mary L. Sohn) ^-t'j 

(Organic Chemistry Problem Solver by James R. Ogden 

(^Ljt ^ , J will j$\ JLLjij ^ — j b> jl ^jlii j j (J™*^ aJaxS") , j^-i jil "o SSjiIji 

: v ^£=rij) .Lf-Le^ uy^ (20-8) Ji o- Ji j jS\K5i 2^ 
The Silver cultural Basis for Agroforesty Systems edited byt 
Mark S. Ashton and Florencia Mantagnini 

c £l _j cl^. ^li>\J 2_iU^ ^ jtSl Ji oWl^ (rf-^J) SL>- <^ ii-JiV 
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*JU*» _j Sj-^il tLjjilJ (J_^ S^'Ur) ^ Jjl>- (1919) f Ip 

.<oL>- ^ ijr Jp (300) ^ /Si jdJ ^ t v r <i US' t(ajL^<5l j _jiJ-i J 

<uL>- ^ SS" (iSjll~u) *L^=- ^ A~ja£- dj^i^jl — j j .Si ^ybjjjiSi) (J^--* 1 ^ 

- i^j^) u^>- (ii J-^^-iis ;(Werner Heisenberg - ^j^jAa 
i^AJi j-J^\ c a — — Jv cr^Ji 2 — i }^ e^L-u-jj 4_o^i <, (Werner Heisenberg 

or _J jJl 5 i^^w? ,j s S-pSV aJLoI o^ijj (j^jj^l U- <*_Ll>- ^ \ « 

J jVi Juu. (Das Schwarz Korps) ->. oU~Ai SS J'u <~»jy*il iliVl — Jl 

LJlil SLjjiil 'Ijj^I jJp J^-si ^Li- ^ I jjj£ oo^fl 4-j yiiJl <^j^i ^ Lip L-^Lp 

Sj j./? i c-Li^iii 2L«Ip Sj j.-/?.; j»Jj«il \ii->- J,| LpI.5 c(!c-^j (_£•> <$^j ^Jp) J,l (ajJLJI) 

.^jl>*p Jl ^ 
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ju»ij 

Leavitt's Luminosity Law 

2mW (1912) j>U Ai^Juu! ^ J>tL3 

[Honrietta Leavitt (1868.1921) CuuJ Luu>to] 
^ *J 3 £T> j] _ Cepheid Variable - -Li^Ji) 

"jj-^; LgJbti jJtli l^JU [(929) A>uLya 2Lil>- JJLP p-s^jdt 

3 all LI ilgJlxlj I j ail? oJJ; c-olj UiS" l^Jj j3 cLgJ^ L_$i o^iil ■*- C ' 

aiuii ^u^u>- jLu^. oU5U-ij (oi*JJij jJUi jlJi*. c^yiU aJi*. ( JjVi) 
i^l^ US")^ jtj^y^. > j^(1902)^Lp-3 j L^^-(c^J)c^J- 

t ( jjj2_o j J -^-^ '** J . J I'^'V)"^ :>-L <LL»P ^ 03 :>• <^il Ojjilll ^> _j s>Jl 

L_-,ai, J_il£j OLi" ^ JlJi ^ (Charles Young iL; ^ J jU) ^ydi ^LJi 
a_pr y> a_Jb^- jJu j ^ i5LuT(Princeton - 0 _^~J l — 5 y j* 



^>?> - jj-l; lii^ u^ji _iiL» Jiaut o^jiOLJ^ i_^t> - Magellanic Clouds ( L) 

i964fU( ( ^_j J ~aJ0 ( i LJ.1 ^-£Uli U /j j s.-hDj^jj y£UJl jOi'Ji o/%->^ ^ 5^ J ji U/j - 3-iU! 1 

^L.i Aj^J o^Vi sjlj-i^i '-jiUji^ Jt ^ f.*^ *J> /■ yy?> s i.y-^ s (jr- 1 " - Superposition (2) 
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E.C- ^Sy .ii.cS) j j — ij^Jl ^ »jL*5 jc*t>- 3 US' J v=> y j — jJ^> ^ — !l 

ct J?y ] <y h^c^ 3 (c^lJ)1$ia^ a_I»Jdi ^ULi^'Vi JU- (Pickering 

oAa v^^l L>] L^ioj«jj I 4 |L>tC-l ^ JjLJlj ^1 j^^/l cjt jL^j 

ji^Vl tUk*il J^- c~S"jli 4jw*>UI al ^ll ola SL>- ^Ip <jj jb~J Jj -i 

,n t>i_ jij cajjp L« ( JS' l^JL-J ( JjL 1 Lj <_£/-^ ^L^r <_?j j j ' _^«-*Jl ^Wj Jj^ = ^ 

.( y^.) j^^Ji uJ^JJ (The Stars of Heaven) 
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Friedel;s Law of X-Ray Reflection 

>Ji 4^L>3^)I (1913) j»U ^1 Jmjj ^JLj^d j$jL2 

[Georges Friedel (1865.1933) JJU> 

: JB j£jJb U^bj (Crystallograply) 



Lki = Lh k 



. aJj! Ijt.>jI ; j ^ l*^iJl a._Li ^J^i J&\Si y< 

.(Intensity) ~ I gr*i 

.(jJu^)cu i U_>*-h J 
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^1 IfUkMl Ulfetf jLM^0 J$iU 

Moseley's Law of X-Ray Emission 

£ ^iU (1913) jkU 4w j ^U)^ j>jQ 

[Henry Moseley (1887_1915) Jbvp 

AJiUib i_C;A!t a.>Jjt> (^r^i eJuis lCwU ^Ip) 



-/7-ay ^./v-j 



JLpa4 ♦j'^J (<_>LL_*IS') O^Uil ^y. Jj^«Jt ^-If- i^S] 4_;~~Jl AstiVl) v_~-J_^ 

^vsbjtSl ( _jlp <— * y*-^ Ljaji 1? ^iajJ-l oAa CJ^Loje^xlj 0>L>^Jaj ,4_«wiP ^» Li 

.(j^-jdi^ .(gTe)*^^^^^^ J jjJi,jJjii.j_ f ;ii)j»-x. ( « r i J (1) 
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jL4i ^L^Ji J*J>Vl JU*i>«b <*jLii!xII oOjwU-I ^sLl*U <_^jjJi j>JjJi -b^bi jy^jl jJl j 

ojjW "V d!5JL!j t^jl j— «VL; LuUzal 'L^S'Li ^UiaVI jj «Aa Lj jJI L_ol~»- ^ 

Undergraduate Instrument of Analysist by James W. Robinsont Eileen 
M. Skelly Fremet and George M. Frame II.). 



— 1010 — 



^^^^^^^J^ ^^^^^^^J ^^^^^^^^^^ # 



Steinmetz's Law of Magnetism 



^J^Vl ^LJ^J! juJU^JI (1961) jiU iMaj J\ Ju>j e^b^ U>»^ 

[Charles Steinmetz (1923 _ 1865) j&Uuv J jli] 

a ^iJ * <ui! jl lu lgl>-b i^it ial-^ J 1 ^"' <y L^V - **^' ^^JsLiil .-^ *_»^Jl 
- U^JTj . a yfciyi oJL» ^ JLJjVi jl (i—l J">UaJ f j |JL» c^^l ^j-* jL*-* 

^ Ajw-Jsbiil a^UU ^ ^yiJ L» SJlj^ f j^ jLUL> ■~j\~~s~ 0 ^jUJl I A» l Js- jLx^L 
:JU o jjUJl ^ii5ij L^kju* Sjjji o-upi UlS" a- — J^Uiil j>1 



. » pj\ jUi. - W Jic 
jSu-) f ^> ^ (James R. Ogden - OJ-^y . j <^t) v 0 " 1 ^ 1 i -* L — 

^Jl j JJL^xJl clS'^^til ^^'Ljail o^ji-l jlaio i_jL~s- ^ aju oibk^^l a^jLS'j o jJLaJl 
: JUl Jldl jij iUij l# JpHi J~«$i j\4y U>V akiii oljj.> ^b^J 

oi o-°1p lil cS-JL^^Jl c->lS" ^>xil A=>-l JU^il Sj o ^ ^JUail -L$iU j! J-L> J&rjfi 



(^^1)5-1^1 J_,ij .ejL^ji^jJi J^iiJijjjbui^.^i_-J»Lili ai^li iLii^i s^ife :Hysteresis (1) 



— 101 1 — 



{WOfo)d^\A£\*^\* iS ^\^j^Jsb^j^^ 3 .L*^\jU^ (40)^-14 
. (0.004) y> AiUi ajjJ-i yjli^ai (jx^x^)J-.Lt* ji UIp .(j-jlS" 




W = 0.004 x (8000) 1 * 8 oi jl4 /Lil 
ergs / cm cubed (7028) = jJi i J3 Jdi 

(40) ( Al ; i <£pLu^ ^ aJUjclw-JI -U.U-I ^jLLrfs p^*- ^ Lc.j 

.SjjiJ^Cerg) 281000=^! ^'UJi o^i jUi. = 7028x40 sAJ 
(0.0000001 Jj^r / lerg) x (281000erg / ijp) = o< jl~dj 
.Sji^i^i SjjjlU / ^ 0.0281 = jl-ij 
( 200) 0 -p ^1p jJLLl (j^) J^Js j _,b^j j-xift oL> ^ u U3 j 

Sil^ JJ^^iCi i\ j^-ii^(124) Jl^^i^^^.j^ 1 1. 1 

\=yJL» £*yj ajJLJI JLiSl L_lLIp ^^aU Al! .(1888)fl— p ol jj-jSUJI 

ia?-VJk! a ^yo^j? j a j./jil a jyi <--' a ■ /3 ~- ' ^ AIjwsj 

el jl ^ ji Am, SjJI j *a^>- £~a> jl ^IS" (_cJ»Ji j aj y> ^,-0-1 tjrJui j 

.1 g .< o ^P tfj j I g~,..,.J>- ^lp J j-lj o-btlil oL;V jil jjj e _j_>JJl j <ulj^ i j < 

JL^jj < > ^j) La ^S"i ^5l i>1JUj Lo™u j^I j Jl j (^JiJl ^laJl ^j^jo (_£yLjiSl iJLa aL>- J >ij jl 

iwJi ^ j tJu'i jj_*LiIi_j eUiij^i ^ ^. l.) ^-LJi ^_iJy ^ (Bob Fenster - 

l£ ji, aj> Jil»j Ji olS" j^ui^ jl l^a>J-«j c(!ULpj 2LLj&.> L* j^Slj ool i-j—il _^il 
(_cJj-l <_JujL^» J^vsliJ ( jp <JL>; lij tl g.^ ^L<K«i) Sij ^*il jy y t 



^ *_Lo — jV_j-> (10000) cJtL) iitjj) aS^ili L^Ji ^1 S^JI ^ 



2^' 








9*999 
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The Bose - Einstein Distribution Law 

: jWWl (1924) Ajuij ^Uj^ j>>La 

W[SatyendraNath Bose (1894 _ 1974) jjj £□ IjlLuU ^JLt^l feiUjgill 

[Albert Einshtein (1879 _ 1955) fclmlij u jtll] 

lu"VL?- j^o 5_JU- <j\ ^ l*i yL\ 3lJjUj&I LjoIapL I; ^ j g« (3) c^LJ_j j ^JlS" S-JjVI 
(PhotOll) O yy$S iS Oji ^ 5 jLp t IjjjiJl j^>j^3 .(E)*-SUaJl 

(5> (Spin) ^3 ^rj-^ Jikj c(Alpha Particles) UJ! oii^ M) (Pion) j j-Ji j 

jr - j ,<jlj ^jLiojj)_5 5 ^•-iJ-l «1 ~<^>Jl J_j.su* <_->! xS" (J,l i_~w^l_j .4 u ^_jL^J V 

(Robert L. Sells -jJL-.J ._,_,) 3 (Richard T. Weidner - 

2L)jjJl ll>__p Olij^-I ^Js- (_$jl2tJ ^liij (__<ji iLxl jjj (<j___lJijjl — J £±j y j J'l*J, _..U" 



Ji>- ___» oji^pr* -up ij /L. .(5^ujuu^t)^^_v.^^!^i(^jL^^ij_^SatyenclraNatJiBose (1) 
(ojiiii- __,— i »l_ j> JJi t^Hi j ( 1920s) ^.Ljji* wjj ___i (f-SJi iSL_iiSL.) 

.(^ __&) .(boSOIl- 0_jj__jl) ^1 ^ _,____» J~aiJl 4_j_ ^^(jcJ^t-j^ cjul&l 

.(.^ jdi) . (851) *~U» <_/ L^-s^ii J_^Ji ^ U^;; ajj-JifU^Sfi^ii-y^j- Black Bodies (2) 
aij^L jisj^i-^ (^i) j-_»Uooij^.^iJJJi OjjAi y oyyJ)^ j-Lkjiljii^^ij^ji Ojj u ^ . ■■ ■> - - Boson (3) 

.(^/il) .Hu.\S 

J, i>wi!i t_JU ji L_*r y o£h ji jjSUj L^JbLa* j j jU -ilj^j Ju-Uo -lljUS Jbil j— j jj-r« j-» - Pion (4) 

ir »r /Li .Ojj^JVi ili' jji 5 _^270 J» ^ ^ VjI^ 

iij-L'l oU_Jrt_, oU 1 Ol jjJI _^ iJU'' ^5*1 f-^ 1 ^t>^r»^ J,-^ 1 (wiiS) ^ ) ~ Spin (51 
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jij>£ttf Jjyu££ - Juljj) 

The Frank - Condon Principle of Electronic Redistribution 

: jWUJl (1925) ^ U <Um j ^jU^ - t^LuS jjU< 
[James Frank (1882 .1964) 4j| j& jm*?] JJ >*Jl JiUl\ - ^jAl ^4^1 

[Edward Condon (1902 _ 1974) j jjj £ j jl 
SJb- ^ lulls' j jUsi^i IJta ^ ST^L-ill O^JJl 5j jj! tel^ jtsP'Jf LUjj ^JJl UU« 5p jj> £L 
JS - iLjb- Igi* t<u^i j^Jijj "^5" ^'j-^ i-^i' ' oLpL^ Ijs- ^iXJij 

: jkjl £■ La$l bbjJ ^) . ^'^ll « _^JaJl ,_i_L> JlkJ ,j^> tiS^ diiiJ 
(Airy Functions and Applications to physicsi by Oliver Vallee and Manuel Soars). 

y (^Lo^il J^-liJl J>U-) c^U j^^Wi jLalii 2Li^P Ob Ja~oVl A-I*-..,^ I «i 

jLJ&i ,»J jA_il dUJ a j^sVI 2Li£" j j_j 2 SUl ^ iLLU ^ j*>Ul 

^jfJ O 4 — !U>- ^y—J I g- 1 '-^' J \ } /"^l 

(Atomic and Moleculer Spectroscopy c by M.C. Gupta). 

SpjvJ oljJJi 4j jji Jliil j ^ j^- 5# ^1 01 OUj J _^5)l i-^fi^j 
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Pauli's Exclusion Principle 

»Lj jjaJI fiiU (1925) W ^jLj^ . ^)LaS '|JLm 

[Wolfgang Pauli (1900J958) ^Jjj djL&j] Jj>Uf tfjUtfl .Ul ^jrfVl 

J SJU-i) OlJLJ il'Udl OU-— Jrl J 1 *-*! *Jl*«— ' j (j^d iS^J 

^j) aULdJ ^Uj « £ jj (ji JUJol aJLxjlJ JJlJS ( _ j 1p JlL. j . c-i jJl jv-f 
tC^i jii <oli ^ ojjJl J j^>- *J jyC^j^yi 3 SliaJl ksJ\± ^ (_c jl~j> (_jS r (Lg-i! j j-5 3_JU- 

IL^sUi-l «J^>ULJjj ^-^^'i ^ ^jJjiS\ jy^-Jci JjV <_C.lSl <_C ^J-l Ojj^J LQi Lift 3 j-o-a! 

hjJ6\ jj^ u <^>L*~-i-i ^ua^ jLo UJ (Quantum Theory - *-iJ&j) 
oU yjy.i j ^y^- a^^t j*-*' (Fermions- oLj yijL ) SU—il 

Sitj^^J^i^) .(Mesons - ou 3 jl\) } (Fotons- y yii ) ^JL k A. 
jj^> <jSi\ ^ (Micheal Massimi - ^t^ 1 ^ JrV) 

jJLJl j a] (j 015" ^>-l j LJbjJ U L» IjjU ^JuL aIjIaJI i-Aji^-l! 

jJl jJL^ L.j « j yU]i Li* l^iSa- ^15" a^»I jdi ^LlJaiJl jJ_^UJl 



— 1016 — 



&umJ| yGS 



^^5") ^^11 ajL-T ^ (Andrew Watson - o jj^O $ 
: jL US' -sj yis J (Jji>) tit-' cf^i (jkdi (Quatum Quark - 
j- j c( 1925) fi* ji ^ A^tf* f-u; CIS" (J jU) o> >JJ c-Otfi j* -d*J)) 

^ U $j£s j (tijW) (0 jj^5)fl AA- va l UpU jL-vs> t5-iJl 

t5 j.- i> Jl b jkj U Ol_)IJ_i> ^ OU jJlT)fl 5 cil$J £iC 

j,wJ;Ja^-j!iLs^j tiiUi OlTj . . .L-J»Li_) j^Jl ^l-Ulj 43-aJlJ 

^.lj_>-l Gjjjv? ' : " 1 1 - ^ cb^uiSl ^-^••i J— >-l ^S" (j_^jLi Sj^jbl jjj 
J^*-^ «j j_^Jsj-U yt-^ tj^ - cjLj asIS"^^ ^ w_>-l j ^ 

^ JU>-I c^L__x3l JLo ^ i-A->lji! (Jr* <_r^ Oy' Cl^i (j— 4_.iu.5i j 

c j <J LaJl Ijugj 4jtvtf (J. jL) (jsi jj 4j yLp ^jIp wUSl_]b L_s> j^- *il LL_i ">J 

^ iJl jtj! Sij yiil Aj'Lj^iil ^.Jfcl ^jajl iili b jJji- \^JS- j^Aj >_5 ^ .w rtjb L^U?- a^L_i_C-l 

^ ■ >•? a ; JJij «j^> _j Sw'JULl (j, xil IfCjlX^ ylaj) ^H.j ijr'*' (j °J 

-ii ^j-j«> jj j) Uaj U*-^ AjULl ^.j^iit 1 j-* jvJUjjiJ 3 jJULl J L-^Sfl 

.(Erwin Schrodinger-^^^ j (Werner Heisenberg 



.(i i— jij ( J jtJij ^U-Jis')^- >j jls" ^-j ^ jSi o jJJi Ojj u L^L___J-t ^ - Quark ( 1 1 

X^p) .ot jJjljJl JU - 1/3 j 2/3 + jc-A-iij 2_-xJ! 
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The Fermi-Dirac Distribution 

: jWUJ! (1926) j»U ^jU^S 
d) >dl ^JLkH UaJI ^J>«Vl AjjiJi *U jgill ^L^l 

[Enrico Fermi (190L1954) ^ ^J&^l] 
[Paul Dirac (1902_1984) dt jj j Jjj] g j^ifiV) ^iU jgill ^U^l j 

Jl^jw Ailia 3jt>- ^ (ki^Ujj^J^'l ( Ji»)2LilJaJ>l Cv-J^yijl iJuJ LS »i^Jl J«X*il vJuai 

^ 3 jLp 5 _j (1 '(Boitzmann Constant - j-^y^ y. cjI^) aJi as* (E) 

. Jill CjIj yjjl JjS" A>-^O^j Ojt jJ-l A>-ji ^jif- -V«J^»j Jl>- 

SjjJJl oLo^wji-l i_i ^ Aj-LS* (_5-Ji )\ 4-J%*i! jt^v— ^1 J| Lill*> y ) 

(Paul Dirac - iii^p J^) ^ u» ;ujb- LL ^ i__Ju VI ^ IJL* « j j~i> dX'ij ^^vaiil 

L>- j^kJIj i^JbJi ^jj^j ^Jiji] .Lkji 4Jl>- ^ < Ij^.-ii Si'^jJi oli jL>-lj ^^a^cij 

.[Bryan Bunch - ^> j>}y) tii^i 



:U£* (NA) A J* (R) <^ >dl ojliii J-f U- ^ jUj 
KB= R/NA 

.(^ /ii) . v'^J' 1 (446) ^ J jjJr'i .x^rij (Ludwig Bottzman - ? ^tlij 
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CjUj jy^> £-» J I ( J^'V' jil ail ^j_.Uri) , - .1 a.^jjA\\ LioJiii ^ LLoL»j i]L>- ^ 

.[M.C. Gupta- li/ 
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The Moskowitz - Lombardi Rule of Magnetic Distribution 

: dLiU^I (1973) L«a£tf I XuUj^ 3>uL2 

[Paul A. Moskowitz (1945 j*U Jj j) >Jj j&wp J Jjj] £&>«Vl 
[ Maurice Lombardi (1942 j>L» Jj j) jLm^J e^^'i 

iji _J Jj.V ij yU<o jvP (Spill — <-J^) <LLLs ^^1* ajj\s>- ii ^>cJ^ Jji oi y ^ {j\ ^Js- , (^>J 
^^-JsUiii <Lo JP |t^=>- Jj <uLp <_2 yd\ <j— ^-Jalii-o jj-i*- ~ 4 i il>cS' — IgJ j j_5Cj 
Ji*j ^ jJt Si jjJl dii' ^s**- J— ^ lP jr > Jaii*Jl I j_A 0 j-X; Of LS J* t(M) 

(2Lkli) aULf SI yj L»U jli ^ <uip J y^J-\ ^oorolfT <_£jJl (J? * ; JaJl £j yJi _jp L_$il 

y liaJ _^ip 2L.1jJj._j . (£) y-» J\i 3 a. /all o jjs ^-^p Lv^Ljj 2uSL?- < 3jr^aX-M 4_Jlto 

lt 5 ! J-^ 3^ 6—* ^ J ( J^J j^-y) ,_y JS" jJ__>li j^ JLJlii 

: JUl j cilii! j£i ^ 2^.1,^1 Xi%Jl 



£ = a/fi 



lp>ws ^ ^LJ*jI jS'L" LLp_j Ljj^ l^iJaxjj cv_ -LdU c ! US'(a) t >>-»^>_j 

(Au) j jj-^Vi j (Hg) jJjJl :aJu5i ^L^i ylk; cJ^s S ^ ^L^- 
L.i t (Ba) f jijUi _j (Os) f j-^-j jty j (W) c*~£d> i CPt) os-^ 1 j CT1) ^y-M\ } 

(_C Ji '^S y> \yi JJUll j^Ji 

.O^yjJj o (200) (j/- yJt^i Lf^« Sjj>-IjJi 

jLL^~ a S'(IBM — j»l .^1)^^ ( JA*jC. ( j><iJI U-jb Lp jtifi <u^$o ( jbul 
. ! ! j ^ 50000 ^ aj Jl; SjiL>- Jui *J -Ji^ |t -^,li ( (iii-i ii^p) it j 
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gttfjl*! cl^j-JI U£&J! J-^l^ 

Hawking' s Black-Hole Law 

^Lk) jjJI £jL) jgaJI Jwj (1970s) UJI j^l ul iiit iiii uJ^u 
[Stephen Hawking (1942) ^ JLfj tfJtf I jtf jU> 

^ <l>-I j^b jjlji o~Ja*^l _j t^-jLjdxil jc j^-vtf (^1 y) j dl^T ^ — *\ ?r j J— d ^ 

i_->^jLxJl ^1jL-> cS-'W* (j- 4 (»-^"' ./r*^' <^ (j- 4 ^ J'-^r V <J^ &Lii-l ^ t<*JL><J-« 

(jU>- ^Jfc L^S* (Lwc-jjj) 4 <wil) I ^7.^....; ,J.I Jjt) jj l y ^ ' ) J c> A' ^ ^ 

U$Jl jLio J I V Up I L_ oi" 4 (SJli j^Jl i» jIaUS ^ji 0 jila) jl ^> (jj-Jjs' uC-" 1 j*) 

, ^S" -Oyl <-? ^ ^1 •-' *j & / \$ j' <-i->V-5L*-° l^Jl i^-^*^^ ^ij|j^_Jl 

(g^jl* kjy'j^) VI Lb J^ LgJ ^jy^ V ^ (g^Tjla L£iLs) ^jol^JLi^l Jcs- \ y-^y, 

2L<Jp 2L_^I j3 ^ 4—^ <_£ jJl (J.L-i5l ,_^!-Jl t±J ;Ji J Lf- <— Sj—*^> 2_ijU>^-S'j 

;»L«^Jkl <s ^ikl ^ ojt^ ^ (e-b j ^jl i-j jax]I 3 W.J o^^Ll jjjj^j) <jl j :«j 

(Comm unications in Mathematical Physics 43 ( 3 ) : ( 1 99 -200) 1 1 975 
jAjli a-— ^(Schwarzchild - -xLtsr jj\ >-i)^> ij^i^ij jviJi ^ — oL* 

. AilxS" \ji Jfi 



dM/dt= -C/M 2 



iyJ^\ v_Jx]i aJbs* - M Ji£ ^ 



— 1021 — 



l/8nM(t) 



Plank. — dX>^. :J.Us JfCiJi ^^Ip j yliii >_~^jj i^d^T ^ 3 

(^loyuii) :(Units 



r = /c / m 



.SaOsS oj't^ ^ 

oiUri (^) _I ai^i diL-] 4_aiy ^ (Lee Smolin - ^ J) ,__Jl£ji j 
L»b* Lb- £L Ai *i j/Jdi cjIsIi <uiol Jij ^ U ^ y-ty (g^ ji*) Oyls j)) 

l^tuJ *bUil uJ_j? JIp /ji U lJUj ^UA) S-xJsJl UJb- j J 
2.7JljUi»^ js^y jW>ilJb-JiC ^(lJL»j!aJb-lj!l*_4lljil4_)ljJ-l 

«j aJL* SJli-l j j ! !aJb-l j «_) i 3l j >\)J j VI j JjV j£ jVI ^Ja . > ^1* 

clip SJL~b>- ^ oj_dl _j a _c£ji$t L)l>t^ _L>-i ^ L) J _V (kiJliJi j^Tjla 0 j->l$) ^ g *]j 



j»' V ) (5^ ) ^yilz aJl>c^l <_ip ^ jJl j (1971)^ ^ j (jAJl 
A-v! j ^ j jjtLo J>-i^ ^ j^. 1 ^ ^-^^ ^ J*3)] V.s^\ ^ <j L*z~~'('±jAs*- 

lJi^j 01 (1915)f^ L*y^> jlS'^lj (^jSbU ^S^bJi (^JUJLiI Ji^^i^ 

Jif a* j (Karl Schwarzchild - aLL>->ji J j^") jMVi ^xLUi ^ 

jLuLo oji t2L£L^A50l *b j~Jl ^ jiiJl 2L, ^ji; J,} bLio'lj ^JJi ^lptLj^ .iyv> SiiS" »_jiL 
L^JLi-1.5 IaLLC.^C t yjs i_>i ^ "•>- y o$\j> ji SUbS"^! ^^^jj ^ Lgjt* L^-L^jT 



(2)| 



j jl* 150 jLl 5_*LjC. Lj^c- Lui>_,ia«Jj j*jL£ 95500 U^^j jij : t _ J — jUjijP ^„, - !-> - ,^ yoL. y*. (1) 

.^^1 ikf j-u, s r 332950 Ji_>>- [30 ^ Ji ^ r 10 >- 1.98892] f i >_fLr o_ te L- r cv' 1 J> j>- ^ ^Mj 

.(pjr /li) (.iLbr ^i-aj)-> li oi_)-u>il o>l _jLSJl (i)U>) jUjS/I «.U 

.((^r jit) - W y-jLS' [24 ^Vi ji ^ 10 ^5.9742] Ujljii._, (21 
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Jliil ^ip L^. ±Jj (iL>Jv jsO^f jaUj3JI?«-x>i] <j; JJlj ^aJl 

j tXil ^^aJi ji villi ^jif- t-Lj .iL^Vi J-i L-£~K5 2.-. .U...V . J^b- 

LJb db j - - ^ C-jt*Jr L. bl) tb j_~Jl ^ ^ii5l (J 1p ^jLJ-I 

Si 15" Jj^I-Hl j^jti ojLJbil ^jl> IJlaj ;<d jil j j^Jail ^j— 1p bL>Js4 O j_5\Jl ^ 
oJbM U bl <l_^JLJ ijA^aj ^ j L-J^" I jLfjl jLfi; ^ ^oi ;S_Jlij^iJl t— 

ails' d 4JaJl ^.a_f> jjSlJ iJijJx->VI <j— « Uaj ^>*J 4_Jl>- y»j 3 k — & 
b C)i ^> : ^ <_$-i-!l <jM^"' f j ^ ^ (J/*-^ «-b $~Jl • ) ^SiJi "-IjIj ^ -jsj 

« (Brandon Carter - o y.) Jli*i ^ jt-p^j J?-Uas ^i*, a_; 
(James Bardeen - ^ > 0 — «~>r)j (Stephen Hawking - ^-^v) 

J.J j^S" L^jt^j J— ^ (_5^ Oy' j-^' (j-* ^^i'y.j ' • v^iV ^jJl (3l^-L-11 

IAa j . (t^J^-t (jit ^ Aa^xk^Jl ^ji^ 1 f c?^ 1 jjLlK" j cb j_Jl ISCjI>Lj:. 



1. Current Trends in Reletivistic Astrophysicsi Theorcticah Numerical 
Observational by Leonardo Formandez - Jambrina and Lusis Gonzalez - Romero. 

2. The Four Laws of Black Hole Mechanics*, by J.M. Bardeem B. Carten and S.W. 
Hawkingi in Communications in Mathematical Physicst 31:161-170d973. 

(^j^jjl ^cj jLT — djl^" j y>=-i i<fcjS 3 i Lb>-I Ajt^s j jj-^ _y <_£^-^_j) AsLUj SjL>- 

Jb»i *Jl UIjl-I a^aisi A^^jvsu^^J Ji jlffo _yul! 0) :*J <tAJ. 

j j./jt* jl ^1 ij) ._'a ./a iGL*^ ^Jak££ 01 LgJLi^-s <_J LiS" ^ iwa b j iJilaw ( JS" d)l 

iili <ubS" L^> JjV ^xJl (» j jjUdl) 4J3UII ^Ss ^ Ls»L» Jj>tj ajL L>b>- ^j** 

: iJLJl 0 jig.-Jt Oi**—^' ^* _j 



E = m c 2 



SjjJUl 0 L. oU~-Jrl J^Jfllj tjjly- ^jfcjJl ^ t^-ojJ ^ J (1974) ^Lp gi 

«uli j>L»Jl ^Aiiai ^yjl AjljUfU ^^^Lxl U^;(^S'jL*^L«-il|)c^i j*- » y^Lkil 

,Ll*> ^UajyJl ^j^lil ^JjtSl cLjif-l ^iu^l l.Ls»- 1 ^ iw^t^jj ^c-ijo 



V ii jxZj* ^ J> L'otL» ilxs^ _j UUiLi (2) JUiP ^jzf- ^ y*-r*il LiU- k-^yi 

<U_P <J^> ^Is Jii ^ 1 Jl» { Jo\ L«i c4jLi>-l 4iT ji~ £^>\£-\ j AjjUili J-^ll si _/*-^-l 
( ^-» ^jj^^XoJl j ^obS-l j jL>o Ll _j ^sLjiil 4.,^ ; >t^J jl ^ _J ^ ^jy^ Li Us <Jl jj L» _j— * « 

• J jVl Asr I _jj 0!>^l C-JL-w aj~r_} s/aj t_£? ca 

j*} j ] ^j^? 1 JV^ 1 f 0 j 1 *^- ^ J-*" p-*j J^ 1 ^ ^ 
s_^kj) J a j ^ OL-j ( 193 1 f U ^ [Sir Roger Penrose - jj ^ 

jjj 0L>jil_j OlSvil 4_>lJj ^tjil AjlSCol ojLL. ^> LU* (i»Uil 2L^-JL! ^rv-l^l 

Ljiijli. jLc jl - JjL-JI iJu-^JU aixxjdl ^Jldl Jl blxJ Lgj AjV ^Jl _j j-~ Jl 

iGLv?^ i Js- jUip^'Lj - US' ! !^_i^Jj i^*" ^UaJLil jjj ^*i~~ll^l 

Jl py\ .yjjl ^ j j&J JjOa- *tf ji - AiLJt Ljj>jL-; _j 

.L^Jjdl ^1 jiJJ L3i j ^ As — dj£j jl_j -LiV jl^" — j _*^il J*>L / « jl a^LLi ^Lllz^I 



oj^ji^jJijajUajjJi^j _|wJ'«.Im jyj^ ^W-^Ij J't^— • :Lucasian Professor of Mathematics (1) 
^j^" 'J^' J jUjiii! 1639- 1640) : j-M Oil Jl (Henry Lucas) ( 1663 ) f i_ * 

.(^ /il) — aJU l-U ^Jli l^uj jij ; aJ^j! ji US' ^US (4000) ^ jc^.^JS ji 

}») (Amyotrophic Lateral Sclerosis - ALS),»— v^iu> ^^i.iC 1941)^^ (1939) ^ j> J.I 

*S>I ^ SJ ^/J.! ^^^1 jl^Jr-l y. w.U_ tr ^JJ ^ jUult c^^^ jSj j» r 

.(,^10 

jJ_jSfi ^l^J-i j—^f y; Jj'i j <j_*-Soi 5-aV_»J f J jr i ji ^ _j - The Big Bang Theory (3) 

The Big) ■ , -jy<j i- 4 j^j ^ j-J^ ^ j j s^Liii 'tjj^i ^ ^ iJL^J j> ji- ilu* j . i_Ji»- lJi 

^ Jsu ji^-ui) Jj (^--_v^ Js(j> ) ^ OjS^ii 'jvXJ (_yL-Ji f _^ ^.^kij (Bounce Theor)' 
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dAJji c^jI^JI jy. _^-^l J.yaaii I JLa ajlioi iL-^.^i Ol La ^^x*-^ V _j cLfj L.:a4i 

l^llxJlS" LAj^L^i IasjjI ojl^ii cjLo ^ SJiLi 

sli j*Jl J^ 1 ) t^>*! j-iJ AS j i( 1 993 ) f Ip y? j j-JSJI AjUS" ^3 
l^^^ljwl j~l 5iA# iojbw 4Pj*#ij9rj*(^-l3dJLi^ ^(XjuillOl j^Vij 

•31 iLjh 1 ^ V j j Jl£i( J Ijil ^ - 0^1 A^- } - Jl** <l 

tjrul jiJldiL'^^jflJU wJLi^fl iU ^Ls— j cJlS* til j) Ui U*L— J l» 
JJUiftilil W v jkJlol^- j ^a^,...' dlfr'j j dUAS n— jyUl JJu-llyS 

. ((ioUli jsioJl j jb^j ^ i^ju yj U«~r l^* f Ul)l &UI U>-U 

Jl J,£ Igji j^laj "Jf t Ajl.l-,Al I j» \J*r J >i» i^-U <})j y»l j~Jl _Uj ^lui j-~~l 

. ((aJp UJijP U* i yLUl j? jsJwl 

:( 1984) ftp ^j^ 1 ^-J^ 1 



- j^JjJI f» jQ&'u. U_» j 0 j&l ijA*- SjUu Aawjj ^bJt j_« jt^l' u-ft^j)) 

LLlS ijfrjii j\0 j&J Ql Aiau 0' US' {SjuJsJI ijO»>j U : .a »j j I 

^1 jdl * jJrl Uw>"tf j ci ju&l LllP ^ U JToL 9ji iJ_)Ja«oV La ijpi ^^^j 
-j pi& ^_}^>. pjaaJ* J f J| - jU»b ~~ i^dj "Jfl - l^lfUA Uj 

. ((0 j£j uAsS" <(Jb- _>jb-aJ ^il J kiiii (ijid I* W iw>J«| Uf» 43_)Lis« 

i^j »l>- o5j ( 1988) ftp ^ J _ji j& ^ ^ V 1 ^ 1 (Der Spigel - 

jw-jj ^ IfdulSj iLUaJl lull jS iJl^ol ^l^l ^\ j0\ jiJl ifrU-^j 

(jPil "tf US' as j^JJl jt^flJt 5_iUi liUi ^ . 0 j&i sLiJ 

*Ji iU#"jfi j^.^i ((3^) j (j*-^) j* ^! cJL ^ j; u oL (Vji ^ Lf i£3 j 



j ^ L^j» SJb jsflli j oLj ^kJ 1 43l£J SJu*il i-Jkdl j -U3l i^JJl 01)) 

OUS jsJt olij gJLdl jsx> 0? j Jj'S iolaJl 5 01 SjdflS a jj-«aj j ^ 01 

Karl - ^ JjlT) -u*!i » jkli .j j— JJ o5l . j j ik^ ji Xjj-i j 
■^j^j^jli objkJiSiisjvijjj ,^0 jj iL^\ iLfi j sjjyiws^^c Popper 
oLm? yiJlj Ol^sJl JjJjJJ j^-dl jjjL_Jl j ^Ip IgsJjlii ^))\ » lA- _.. i l 

j) j I4JI ^twaj'SI ^ C-ifl^l ^» 0t OL—> yi)l ^JJLr ^ j Ol kLUb Oli J*5\> 



Gladstone. John. "Points of Supposed Collision Between ihe Scriptures and 
Natural Science" in iaith and lice Ihoiiiihi (London: Hodder and Stoughton. 
I NSO). 

Benediet. Robert Philip. iintdaincntah <>( I eniperaittre. I'mMiiv, and l-'h>\\ 
Meusitmiwnts (lloboken. N.J.: Wiley. 19X4). 

klem. Moriis. Ma(ticniutic\ and the I'/ivsiad World (New Voik: Thomas Y. 
( rowell. 19sQ). 

"I nil. I'eter (jutline. Scientific I'upers. Volume 2 (Cambridge. I'.lv: Cambr idge 
I niveisity Pre-*. 1911(1) 
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JqUI JjqoJI 



^ sij^JLI 5 jvsUJl jj^jJ'j *-J»l jsll V jJ— 'Sflj ijsrjJ 1 ijS-^Sfl U j&l Ui^ j jwl 
i> ^ ja ^wA' t j*_^Jl ■Ajt-./ig' Laljij Jj . . . Igj Jl ?JU)I i yJl JjUw ^ L» JS" 

Michael Guillen< (Five Equations That Changed the World). 
. (pJLafl ijj^ ljVj Ljl4 fyi+it ) 4jU5 {y> . 

t . . .90*; V j aJL§ ^^J (^JJt j - ■> - J^-ty Asr jll Jsr j <&l OlS" . . .iLli-l JJ - 

5 JTJJ JjAilsAJI,^-, 'fikj* 1 ji^&Jl JSljl AJlilj tUl^3 0 j&IOj-Cul JUj-<Uil_)J OtL-ij^J 

John Edensor Little wood* (A Mathematician's Miscellany! 1953). 
Grahani Farmelo's, (It Must Be Beautiful). 
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<t»~Ji£- ^ a Si Ijjfc ^ IajI ^ii jy ^ til jjjjij \ ^jiJi <J1j1 Oj 

<L*^» a ^la>- t 3^>u. O-'IS' J ai . a]L^- Jj j <Ui>ji cLo^u <J^V^« ^ l__ r ->-S't J 

Jkuv L^jl dXil V US' tl,J LiLl^l J_J ">Uli jlS" /^Jl OJl j^L" j^Ji. j! ^jL^il ^ 

(Fourier's -^yO ^ — y> j «, 3yJ\ o? .4 — U *Ji j^i ^ <j — zJ>\ 

J 1 ^) j^L) 2ij ydi ^^jL_«tll IS- y^- Lp ^L-Jl ^ _4-fiil JwL-jaj j 

jLixib (Jj'LiSl ^ j ^ all j_U jL_^VLj ajlJI <s_Jb ^,11! ^ j^-S'U ~i Jii . (1) (^_jLi ^^ivJl 



.'^rpl 01*^(553) irJ^^j (I) 
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^ L^'^k^ (y>Uj.)_j fliyyi ^j^ 1 u^ 4 V-' iS* ^Li^j-Lj c^LJji Jl 

2L^Ajl^j cLUjI ^LLj-Vi j y*i t_Aii>>j:. ViJl 3 ij— '- ji*-^ f'^jSbli .O y-&\ 
oijlA* <jj b ^-*-=> j S-^J^ ' j Jv-^ '-'^P 1 £-i y ^ ji— S— ^ y 

y <-J jLjl ^ "*»- aJL** CjLJ jjJ^-J| £ji j^S (jiS/l ij J.A > 4jJJ jj-^J ' • • • ^ 

^ ^-J£>JIj j-^Jt (j—^ L^JIj j^3 ulS" -li! . . -o jj-* ^ ljJj,_i?r ^v^UaSI 

aJjLSj qou^>V ( jL>dl) o-V-sl-** o/LJ US' ^St c^U>- j_j_j>- ^> (Jjj^5"L.) 
ls*" 3 ls^*^ -5 * * ; * tJ •^ , ' $ kjSu+oli oj jLj ^ j£ i\\ I J » Cy ij - *^3 

yh. [Nikolai Lobachevsky (1792-1856) y ^ 

d\£*yV> j y\r*3 s i\^i J^j' bc~$-°j ^b^rb 3 _^rj ^LJi^lal 
—777 ^ <*j aiLa) .^yLJLJ-l UlLf- ^ <-i->lwt>-Vl ^Js- U Sij ^^uj L« \-*y, 4__LJaj 

.(John de Pillis - JLi 0 ^t) <uJ>i (L±iUU V^kj 
u)L 5 j* oli [Paul Dirac ( 1902-1984) Jj_.] jlk.^Jt ^LjJi ^Jj 

aS" ^t-osJ (1928)fLt ^ LjaJsj ^1 aJ^jU-. w\ii J*iilj j .«L-ijjiJl L.L^- 

of^l) . J<»j Ui c— a^5"I c-iJ L. ^Ij (sjL-iil o jlil ) j^>- cjLJj j^-W' 

Jl^jJI tC>-Vi c^LLiJl ^il5"j jboSfij aJb&b UU S *J JJLf ^(*_L>^i yJL) 

Ai;;^^! ^U- q ^Sl Lo IJIa ^ ^(S-^ _p) _j j j^J^I 5_>t-iJ aj jL~» j D! Ju.V 

-UP jL^J-l) (iJl^ji) hjm ^ ^^>l jjjL^Jl Ijlk .0 j^xI^U (SiLail ajL-Ib) 



j [Carl Anderson (1905-1991)^^1 JA] j* 

^a^JJ j ^iS" ji ^ Uj ^jLJLS" <L_so»l>- cJ^^xj. ^3 a jy^~ (j-* (j^- 4 -^ ^r-'i ( 1955) 

Ji — si ^ — i — iLi^^i <j^_^! j (Barkeley Betatron - 0 jj-^. y.) 

[(CERN) The European Organization for Nuclear Research] 

J _ji j^Jsyi ^ jluii ^JJi <i.Uj ^ 4^>J.l c->! jv>dl <jJUl _j (1995) »L_p 

JjUU ( _ f oi*-'i t^-^ 1 y ^ ^ c5 <jr^ vuUaLall s_^>tPl j i-i^Jii ^ J— sJj 

j j (Murrey Gell - Mann - 01— - J_p <j j^.) ^.y^t ^L^i 
(21 (oL.- Jp) r v J L.a*j ^L^-JL. z^siii c^jL^ /"(Omega- minus - 



lS ^_j j ^ j^>J.uJi* tlr _> l964^*J^H'^ji^£jjS)^ySj*d^ r ~~>: l }j y :Omega- minus (1) 

oU^jU^ .0 = 1 ^U>i. jl jji S_~i j (Jii - V) ^ j\&\J*ifjJ- ^jiU^jS oUj. » 

^ y^—i — 4 jj-i ji^*. (i^ jls ) j . i^i. ^ti' ji ^ wi ^ a jS^li o^ 1 ^—^! ^ kS ^ jJju- ; 
jdi ) 2008/8/2 1 ^ ; JJr iA\ ; ^\ )\ ^IY^^Ajj^J)^^^ ( _ r U J 

Ju^SJ (1969) r uJ .U j-iiJ^y 5>l^ ^J^\ } 1929 15 ^ jS } ^> /\ ^U^i : Murr)' Gell - Mann (2) 
UThe Quark Model) y^ii <r}y^> VJ*it ^> ji^! ^}'*4 ^ o,L_«__ii Ji^ ^ s^-^li 
(St rangenass - W/Ji )_j ( Flavor Symetry - i^Sj) o U. i y <_*—»_j5 i^ji- i>u" jS*\ J_,i oiJj 
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Ji>*J ( jU — Ji) >- aJp j ^xj jl Ji\ Li ULc iUjlii* cjLjL^I y^.^r j Si j 

. ! _^jJl ^JuT^L. ^1 ^liLdl ^^-U* u^ii <«j jJl^- ^ ^pLiJi <olfC 
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01 iiL l£u>ljj US' i A_S ydl ^->b-_) j$jw Jl j a«j^p ^J*tj J^ 1 1^^^ 1 J^*" J* 

t jwjj«ll i^y^ij JU^u dJUi^cu^i la.L* . . .*jjia_*> | j^u j^-^Jj j^jlJ' l,aSI*«— y-Uj 
. j^S* Ul di) l js>t-aij i jf^J j . . . jh«Jl JUr j £j IsJl A3i j A# j ^ dli j^tj 

•tf j jw) & % is\ju>%^\£S\ 3 t\j-*ri\ j jj-a; £L£j: dLUT . . . ( ! 

ytiJl ij^-j SjL&>- ^» t li?- 1— >L?tP^I Ji jPJbj LiJsaJl ^-fc— j U j£J j . . . (SJil** ia> ji-j 

Graham Farmelo. (It Must Be Beautiful). 

5->- iJiLftil) Jli«i y> v_jb53l IJL» ^ ^ViUil y> aj-b«J( ^5"i tL>- jJL! 
JL-^i vjjk ^jSo^ [James Clark Maxwell (1831-1 879) Jj^l. ii ^ 

Sj ^iiJl APL .--lii LfJ jlpi Si Q\S ^1 j ^A^^JsUiwj^^Ji J j ^ j) g ^ A .f ij ^flaJl) 

AP \-$*-*i> JJ iZjjJ-\ oL^ub^JI lil *j ^3 ji^aJl ^W?:< ilSjj ^ y j ((_ci^t j> d j-Jlll) 

.(^jit) i(553) ^(^w jyli J^x.^)^, (I) 
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^51 j Jl ^_j*t* * Jul y .>L*II ^ *p _j^>JJ dJ— Ij jL^-I j» J* L«l . o^/.jL*1I 

Jisy- £.»_»-) 4_.L5" ^ (Steven Weinberg - jJ* 

Jl j9 ^ftUl 5>_-J?L«il j U\, S^>tf-l o'SaUll (Jj^—iL.) ^sC ,1)) 
ij^Tl jdi j_jJtI4_La?- jPajUPolS" liU-i^j^^ U0i*i-ii-i .<u~oLfjJi 
(»JU5l t j^-^ j_S"aILj j^AII j^wLijjjjJUUlaP j^iiiJ t 5Ljt> ijJp j^Pj 

iUli (^L"Oi Up (Oliver Heaviside - ^.l^u ji) ^ j-US^i 

fcyt—aJl 5JU j^JI j k, ..Radl J jdi-l Jl*- jjl jJ LUp bjiJ "$\ JJS j£i p-J 

jT (Jj j—s^U iU* J_-a3l) S j dUi . ..h&iZ ^-1 kJaJl j 

dUo ji A^-V J 0 j«Jl Jljt» .j^%J> Jwij *IaJi j*jlS Ji 

4JI Si (_s^*U _/S' Q ^ : ^ (3~ ' :"*! '^-J J.g J c Oi— 4jLys i^Jj ^ T^-ll 

Vr jil *J^l*il lS -1p dJJi Ja— tc£, ^V'm oJU>-1 ^)l j-^Ld ^JaJL _ji 

^U*. JLp i (3) ( Schrodinger) ^ ^ '^£s ^J^uii } (2) (Broglie) 



(Lviv-Oblast-o^^ji^iJ)5iku^(Buh- t-Ji) > Jl« ^ ^ v l f— - Sokal (1) 

jJU: .(^Ijjyijjy ^.Uoi) otj^-^l iiL._, ,_j-L^j c ^ 5^1^ yU- (j—iy^Lijj- Louis deBroglie (.2) 
(Brglie - Bohm Hieory - f ^ ) -> t _ 5 ^_ ; ; . 1 944 (i* f >Ji V- y& J ( 1 J* 
■t ji (Bohmian Mechanics -t^*^ l^l^l- ) y ( Pilot - Wave Theory - 5, — ;U>Ji s — =r 4> ) -! ^ 
(.Quantum Theory) -,^>Ji<i^iJ) jw-^j^jk^sy — *if-*) (Causal Interpretation-^-— !ijr Li^.^!) 
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. (2) ( Klein - Gordon) 0^ - 3 0) (Dirac) J» y„j 
^ V) c^^i^jI 0 ^Uj (E = m C 2 ) 0 ju-i^l SjjUw 3L**J ^JLp ^iJJiS" 

(p) ^j^L. JULAl ot ^ JiS'hi\ ( F = dp / df) jUil / J^J U y IS ^ I^SUiil 
,J*5_} tSL^L-^A^Jl jJj'l^Lil Aj^JiJ ^ .u j^ju> \f- bjcL^ ,_Jik<£ S^L>-I SL^^Jl 4_j^JiJl ^ 
o jJLS) JLSiil^C 1905) flp ^JsSJi 015" (jcLijjl)oi UsjI'la ^JJ jl s_ «Ull ^ 

9\jS$\ j j^yiJl J ^il j *U «JjJI J^Lz> U 

Clint - ^ijy c-lIS") j i j ^Ji Jl \#. ^\ aJU. )\ Jj UJ >iX_Jl_j cJ,L~J>n 

0 JsL^lj J Up i$J ^iL yiVi (Wisconsin) jSL. j ^ (Sprott 

• Wt* ^ ^3 (E = m C 2 ) ^^2^4 <u~ij L»j 
&L~j j l^ii jA 1 (J (E=mC 2 ) jL#t f A* ^ j-a>u ^Ai Ji jiLy U J*))) 
Ai U Uli lii t(i_*<sliM ijw- Jl h JUt) ^» j "SI JapI iii^- SjALo SjLp 

. Aj jl ^"Jl iUT j ijiUri iUS" Sk~o 51 jU>^ l^j UjiU ( E = mc 2 ) 



^Uij to;U _j_^xJ^lf(;_,ja (V 2 ) lJs^) ^ J* 5j jO-I SJjS'I w-U_i-t jj «! ( 1928) 
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! ! 0 jjUJb ^-J j SJiUlt (E = mc 2 ) f jA*J' ^ 

"ill il$J* UtAT jii 5_a^ iliJj ^L~oj ^5 01 v >>U>l j^Ar'^yiWj 

0 jil3 A..».»..T C>Ur A3 CilS* A,..«liJl AjI^-jsSj yL*! 1 ^'3^1* ^Oi 

i3«l j»£j_>UJdUp (aJlJi SJLjJi SjaUJi kx-^aJl dUj <j> j-J^j Jls^ll lJL» 
. . jvijUJi 4_...aJa.i ^ U jUj ^ jlkj u> j aUj oi Oijl \j> lij : 1$j 

.((!!J/^^LUp 

IBM «*> ^ (Daniel Piatt - J-ib) j^oii PALIS' J ^^5" 
.. .l^j o ^-ojaii ( _ r iL 1 (T.J. Watson - 0 j .^->) j^S"^ 

dl3i JU» j i( 1 900) f L* A*. u« t.rfl IJU, ^1 ^ (0 ji\3) (H—l jllaJ (I al&J) 

3Jli JjA^l4>l3l^OljtyjtfOjAs>-AiPA) 01 j Aj*JI Aj-^JsLau J j&>- 

5_jaaLdl j SilP^I j 4, jl ^sJl KjULl IL* jJl ji i,UJ ( 1 900) f L«Jl £ j j_. 
cij ^ SaJLj cjIS" ^Ii i,U*Ji olili^i ^ Cuy* j^O <i!Ak>j 
(1900) jijiJl 0 jfl3l oLJJu Js c( f j3/)j jlT) jjill JU U3UI 
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_^aj l^p jyjujSj^iJldJLLiJ el&ia ^y<I u »L_iJl^ J*} I 

.(Operationalism - j-uJi 4~Jp) 

£lss~>^l ^.ia,-w>t^3j t 4s-»__^sJl «JLa c3*^| 01 ij <dJ Ai* ( 1 900) JLiu Uiiat 

-U CJlT 43jj*ll V'^.J*^ 1 ^J^ 1 ^ J*" }■ &\ t,^^*^! S_JU3l Ol 
(0 jiiai) jJkwal Jlwt^l ^1 Of *tf il&j c ( 1 900) f IP JJ 

3_Jbj^j ii"}^ ^ > fij i i_Isj LfcjLxpl SJl^Lo| :Lg-*-*>f O^j Ai »<_->L^.'V 

i3*y<jL»l jjfcj *yl t^^Luf Lu* ^ 4jLl>- 2L5->VjtL) vJL-Uj Llaj tcji*-" 

^oju— « j^aj l/c - ^" l)5 Ui5^3 c<j (2L«-gil) ^iJl JjlS" ^jif- ^ji?- j^>Jl ^jyly 
S^^ja^ Lgl*>-f 01 _a— * — i_->l^il Ll» C-'bxjL<= JUIS" J"}1>- j — UJb ^jj*—* d\S" J_i! 

i_c jjxil J ji 01 j ci g>^>- «U~^f c^— ^Ji jyi ^5il l^i j— S*jf Of $ i 

JLs-V^,^,^ 015" Olj ~ SALti! J^LU ^r-fi^ 0l^-«^l 

^ZJ^yXxSX^r^p y jf lAjLAii-) 01>1«^L; dj^j^ 4_>f iA^L ^y L^lj-aJb! ( ^ r -~«Jaj of 



Hemy Le Chatelier aJLjls- J <i >*] j>$-iJi ^-j >1i ^sup^i ( 1 888)f u- J « — l^> : 
uis" oji _p ^L^^Uii g,-i jj y <jL^ jLki! j jjj iii>- ^ ^ JUi j [1850-1936 

^~Ji> ( J^ioj t<uLp .kUJj JaiJajl jlj La ji/j Aj^jI y>- ji/ j AjU 4^X^» jS j> ^^—jJ^S/ ^ ./*->-i 

US' ( S^kJl IjuUI I ju» ^ ^ V j JL-J V ydi o^LLl ^ jl_.juII >j * j ^j— Jl 

( 1 834) f ' £ *-LtjS'l (_J JUl (1) J iliJt J— * j ^VU^a U jjlS i_AlxJl ! j_A ^3 J\j j, ^ ji 

^ ^ jji j [(Heinrich Lenz ( 1 804- 1 865 >J ^—illSfi ^ — JLj-iJi 

^1 y <tiL2ijjl 4jl^»^j , . 4^iLtj v<ujb>tL>Ajl Jj^^il i J3*j& ^ f. ^.*~Jl 
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apis) ^ t-g -iLaJi l^lix 3 ^L-US" Maria Mitchell - J-^^v \->j^ 

X1866)f^^^s^S'iBronx a -^jjy. ^(S 
a^ju (ajjdJi cj! -m^^/ (Charles Murray - iSjyt* JjL-*) ajji 

3LjL»jil 4*iJ-l J^>U- dLJij jjLJ^I Js-LisJi J yL>- ^JlAs^- ( I'cULJl jL^Ij 

j («/ j ) ^ ^51.^(1 950) 3uUJ } &±\ JJ ( 800) l. i jy *>±\ 

I^Ip J5" J,] t$J ^j-J'j *j jixil jiLs<ail 4*^,5 jlJ— ^jIp cj-L_oJ^-I 
>jj .Aij C-JtJs ^J) v^jl_>tjLu2jl iAp oL^-J-l ^ (lSj yt*) v- 1 *"^ J - ^ 



1 . Isaac Newton 


<jy y*> i3^*~^ ~ 1 


2. Albert Einstein 


j^ijj o^Jl - 2 


3. Ernest Rutherford 


^ j^i ji j c~>~ijl ~ 3 


4. Michael Farad y 


i^bl y J~iw> — 4 


5. Galileo Galilei 


JJli ^JJl* - 5 


6. Henry Cavendish 


^-UilS" ji* - 6 


7. Niels Bohr 




8. J.J. Thomson 


dj^y .j- .j- - 8 


9. James Maxwell 
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10. Pierre Curie 


j^- ~ 10 


1 1 . Gustav Kirchhoff 


i_i £ >J>\^_S — 1 1 


12. Enrico Fermi 




13. Werner Heisenberg 




14. Marie Curie 


<S jjr lS^A-* — 14 


15. Paul Dirac 


Jjj- 15 


16. James Joule 


J jar (j"-"-^- — 1 6 


17. Christiaan Huygens 


j^jL» jLu- j5" — 1 7 


18. Walter Gilbert 


Ojif/Jij- 18 


19. Thomas Young 


i^ijjj (j^L*^ — 19 


20. Robert Hooke 


£j* Cjyjj ~ 20 



Ji jS's ^s- Usj! A >- d_i 015" (<_C Ol __ r — S'Jo oi J _~tt.ll j « <t Ui _j) 



• • Xo^k Archimedes - 
*M ( 1999) f Ls- L$j^-J ^1 4~jl_Jl jliil J~_' _ip _j UJ j ^^-i v^U j 
^^-^i o v Jii Aji^j a^u:.*;^.! <_c jji ^U__*^i (Physics World) <L>>^ ^ 

,ji_*Jl Lb* j_u ^ I j^-xl tji-^J LS* ^J^b bJb/^ ^U- jy-J-jl ^ 



1 . Albert Einstein 


_, _Ji - l 


2. Isaac Newton 




3 . James Clerk Maxwell 


y*£j> £>J^& ~ 3 


4. Niels Bohr 




5. Werner Heisenberg 


yjj ~ 5 


6. Galileo Galilei 


JJU jJJti. - 6 


7. Richard Feynman 




8. Paul Dirac 




9. Erwin Schrodinger 


j^Jiijji' ~ 9 


10. Ernest Rutherford 


10 



_j L^^jS" a^Ur ^ (Brian Green) y. jdaj/Ji ^Lj^iJi oi i-*-^ 
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JLj ) S — L^til jj-A Lai t (djllal j a ,V> J\«fu«i» uti*^ j£s~» Jt-wj .AjAst U^sJ AjI j 

Jj ^ jidu J jS/i t ^_*i ^1) J^l: ^ ii' jisl jis" (Peter Rodgers j^-r jj 

^y> iU-l^l ^ 4XJLa,> (^-b) Ai jljf _} tiiJJjJ U-gJiJ (ijy- "—-i' ) J JsO 

. ! IvJL-wJl ijj&^ws jt-fi^l ^i-* 0 ^J**^ si-oJLf- sLjiP 

L« L^JL*J OJ^JJ ^ 1 ^ g ■ a ^J^^JtJ^li tLs^lj cLawLtJl ^ !i ^5 jXJ t Li~3 ^ .O.T.»Jj 

L5 kpi oi5" t^iJi } i(John Gallbraith Simmons - y -kj^ oy>-) » 
: JbJl uJ^Lj (idl JJLJl)^ JJ ^.US'^^l^il ^.^i SiiiSU 



I . Isaac Newton 


•J e-J I 5l_>*— — 1 


2. Albert Einstein 


o^Ji - 2 


3. Niels Bohr 




4. Charles Darwin 


j jj> J jLi - 4 


5. Louis Pasteur 


jj^li i£j} - 5 


6. Sigmund Freud 




7. Galileo Galilei 


jJLJIp - 7 


8. Antoine Lavoisier 


~ 8 


9. Johannes Kepler 


>r jUji - 9 


10. Nicolaus Copernicus 


L/ Xo^ J S' ^VjSw - 10 


1 1 . Michael Farady 


jli J~t~4 - 1 1 


12. James Clerk Maxwell 


^Jj yu*£*A ilj^S" ^^fc^*- — 12 


13. Claude Bernard 


JijtijK- 13 


14. Franz Boas Modern 


^ji^y jj< f ~ 14 


15. Werner Heisenberg 


I 5 


16. Linus Pauling 


tj**^ — 1 6 


17. Rudolf Virchow 


yt-jj ,jJjA_jj- 17 


18. Erwin Schrodinger 




19. Ernest Rutherford 


19 


20. Paul Dirac 


iJijii Jj< - 20 
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j^Jl y y*j tJA* .^Js-t 4J SjIp^I kiAJj c l— *J-«J <J-b> ^^Ipj l^UJi tjr ~UJ! (» j) gal l 

» j-<JLI iu-a*)l dlb il /I ^1 IVJ^liV I ^iLo tO jjijJl *Ula*)l ja ^ ^)) 

Michael - jJ £ J^) t*JUi oVaL_*ii jiJt t^^-i 3j_ji j ^ 3 

^^-^ ^^(^iuJi a^-j c^VjUw^j-^-) ,j (Guillen 

i jJ^>iJl! yj o jjU — 1 

\y\ j.,.,.J| O" k*--^ ^\ y y j jjU — 2 

yjbl _/ vl-^ OyVi - 3 
.AjjI yi~\ l£~«lLiJjlj ^y-oj JS" IS — 5 

1. F = Gx Mx m-r dr (Newton's Law of Universal Gravitation) 

2. P + p x V 2V 2 = constant (Bernoulli's Law of Hydrodynamic 
Pressure) 

3. V x E= -dB/dT (Faraday's Law of Induction) 

4. E = mc 2 (in addition to Albert Einstein's Special Theory of 
Relativity) 

5. AS„„;,, erse > 0 (Clausius's Law of Thermodynamics) 
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OUlllI JjQOJI 



jll) j SjlkJl) j jib «. jJaJl) S£Ap US' . . (bll . . .^**u . . .^JJl U) uijyu j 4*W^ 

Robert P. Crease. (The Greatest Equations Ever) World Physics) 

t\ J t\ — lii^i (2004) f»U- ^ (Robert Crease - j-i/ o ^) (jj-^f _ 
2l«jis ^jIp (Euler - ^jj)SjLILi^ Aj^JsLJl^ _j^g£iJ(Jj «£»)ti/y.>l** o>«i>«i 

pi ^ {j> -UAjJt Jcl _J uLii^/yJ 2L?-l ./all c^ljL~ii~u*yi _j c^l iiLil J^j»- ^ c^^—wiLiil 

JUi JSLii Js- (j->/) 24 U-j ^*L>J i (al>uii)j (jl^Ji^ ( j yii5i)_j (^"L^i 
^ t ^j-iJl sLJLl I ojjilj t^jLo-SvJl j jjLaJt _j j ^JLaJl «j :(o A-gj>- j ^Ip «L_ ii j) 
t L^. _s^L. ^__>- 2Lx^L*o ( , h::Tj ^yuJaii (Syntex) _j ApI j-5Jl Jl iULj ^1 2i\J~\ 

(BaLmer Series) ^ M 0^ j&\ t^JJ JJ J y»\ _j ji _,£Ji S-^Lii j 
: JUl Jp UiLij v_^J ^1 j J^i UuJi L Jai- 

^jj ^Jl c^">L_pLkJl J y jj c^l-L_*Li^ jj-o^J ^1 3LJL»-^Jl c^V^l— »il *> gJVi» j 

iJijjUi51 (S-iUii)^^ il*^P*yi UjlSo: V) AjI^" ^Ja—~jajj . . 

(E = mc2) Jit«I ^r-« aX^^i ^V^Uii ^ a£ . . .L^^pi 
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jC^Ji 2i~oiS oi UIp cjuljiil Jl ^iiJl Jl VgJ jS" Jl J^ijj ^ c<j^ 

i_c ^Pti.1 'ijy' j-^J o>^^L*il l^j j J^* (_s^' ^ j»«~jJlj a jJlSl ■ " jI > ^ g ■ ' 

0>b ^iaJl) jLa^5l f A£- a j j^vs j £jlj j^-ip dii-'^CjJ yO ^'ji} caJUjJI 2UJl5l_j ^j— •Ul 
jj^ill L»A^>- j ^-MjjJl L$i«-f- J) dJ_ Si JjL*r j <u yb <j> ^^i-o ^ SjJi ^il iol^il a— « > >'<jtilS' 

(Bristol Unv - ) ^ (Michael Berry - J*A^) 
JuJic-i, ^li; J<"^ip jl;) y* 'bj^Si ^^-^1-4^ 1998 4(^1 ^) l>Lj.- y— *ss- 

. (eJuJ^>- j y\j_ (jL*~>y jiSl Oj~Ju o\ .- I gUl . :?...Nf (j~>- <^ J""^™"^ ij"*" 

^ ai^Ut. J5" aJji5 v „^>- j ty Jj Ui (Crease -^yS") ^sia o> 

dB 

1. Maxwell's Equations V-D = p,V-5 = 0 ; Vx£= , V x 

dt 

dD 

H = J+ — 
dt 

2. Newton's Second Law, F = ma 

3. Schrddinger's Wave Equation, H¥ = E 

4. E = mc 2 

5. Boltzmann's Equation, S = klnW 

6. Principle of Least Action, SS = 0 

7. De Broglie's Wave Equation, A = h/mv 

8. Einstein's Field Equations for General Relativity, = 8nGT^ v 

9. Dirac's Equation, iy ■ dif/ = mif/ 

10. Hubble 's Equation, v = Had 

11. Ideal Gas Law: PV = nRT 

12. Balmer Series: 1/X = R(l/n* - 1/n/) 

13. Planck's Equation: E = hv 
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Jj oV^Lst* - 1 

(_jLi]t O y\i ~ 2 

Oi^V - 4 

^ jJ ^> i!iU-o - 5 

j&\ J*iJl Lu, - 6 
(De Broglie) Jf^^i^^ - 7 

SA*Jl 4., C&^j} *j ^^iJ jL>«ll JJiU-o — 8 

(Dirac) $ ^ Jibi*. - 9 
(Hubble) J;U 10 
Jlill jliJl - 11 
jiL. sJl^ - 12 
(Planck) dJu^i sj^- 13 

Jb-i LaIS"; ^Jl ( IJJi ^ V oeJUJ ^1) ^.US" ^ (^> >La( ^JL. 

• The Planck-Kinstein Ktjuation. /; = /;/, which connects frequency 
with energy 

• hinslein's equation l-. — mr 

• Einstein's equation that governs general relativity and gravity. 
R tlh - -,Rg„i, = — SjcCW;,;. 

• The Yang-Mills Equation, which describes fundamental particles 
and their interactions: i)f llv /il\\ - 2f(h, x f, M ) — J M = (I 

• Schrodinger's Wave bquation 

• Dime's Equation 
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( v r »jiJ ^Jt j ( Drake - dJL-j ^j) aJjI*^ diii^ ^-Ul <_ijl ( ^L. y) ^L_^ AlJ j 



[N= R x f p x i\. x f i x f j f t . x L] 



: oU jiA\ aj ^iJ (Shannon) 0 akl*- j 



|H=-Ki; = IP(xi) log p(xi)| 



(1) 



[X ll+I =rx„(l-x„)J 



jjV c^uui ^t) ^\&u\>- J (Steven Weinberg - c^-) 

<u5Jb- b^b4 j! :-*J_j^ >^yp SJ-sL*^ L>ws y ( !iUi ( 



L^i^ii-jULjJ^tj^jit^. j^'^i^^ii^^i^^^^^^ijj^^ :ChoasTlieory (1) 
i_» j-u") diii sJt-i^c^si yu*) •>_iis' j oi* <_» j^u" jj _j . (The Buterfly Effect - ytt ju'L ) : 
. Quantum Chaos ( »£1J slto *> ^ . (M . Models - wO^it ^ si ^ j-i> jj y;iji _j (^-iWi 
J y) ^^>) iAtT jli5^_^^ (J 5LiSLii L? <--S^i ^j-r— J* ^/s^o" i-kiw^-* :Dirac Equation (2) 

ii^jp&i liLil£_. ^U-* IpjJU J-i'r'^ ^ .> J^ 15 ' V'-^V ^U__-U Ol^j <V 2 ) ( 1928) (iilj-iJ 

^•jL^VI jjj^J>J jLail - v^.^ 1 <jjj^W 'jj^'j^ 1 <-»Li^V cJjfj JaLiil ^U_JLl j ^LJ .S_lil 5__Jl 



J.ui.1 ^JJ^j ^iJ t 
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l£j>LL>t^ul "i V Lg-<L) "OLa'LJLSI jl w>jL>tl5l ^iutJ <_Ct y jlj !Uaj>- J if jl 

_\i L*S" t<_£ ^>-l ot» Jt J->~-*j y tl g» ..^l j ^^Jl l—jL^V ^jij 

O ^-J~ jU A-JVj ^» lol i.hs>-\j t y>\lA . . .4-j L>J <_£ JL!l j J^f- J 4_jl>- j i3l ji^' 

yt«JJ cj! jL« j Juj-bLl ^ L*JJ <oL»Ipj5' (jr^^^-^l ooJ-I ^Uj-iJl c->V->l— *^ ^ J 

jl 2LlpI yiil <^>U ysiS' f Jl Jl LuLJl 4^Ji*]l 2L^jjLJl ^ULs^L; cr^.^ 

L« J _j — J jl (iil^p 2 taU^) J~^UJ ( _ ; <ajL( *^ j i y J^J ' ** *y^i>°J 

^l) ^Lo> — j j£ j — =-i (Frank Wilczek-i3j53_,iLi 

JLp til*- (Heinrich Hertz - y j» ( ! ^ V t oUUJ 

<u!Xj jl J Jj^ ^JL5l aJ^Ll^Ij 2 «Ji_sJl J^*-* 01 j& ^a^-i ^ i *J (J—J 

jd^l 3i5jJl j a^xJ-l jbJUi ;'l^-jLj clSUJl f L-»j siJULc jl ^1-^1 j>l£> ;o->V:>L*il ^UJ 

( v r 0 <U>^>- _^Sl i i^'-^ \lX*>yj ij^- 9 ^ jf >t ' ^ *~o-i liiJj l3 ^JiJ il^J L^jU^>tJ 

.( ! l^Ai^y JAj bf j^^rf^ -Uz«J ji ( j t ku-j" Jjjl ^ ^_U! ^ ^iilj . . . i y^LL^ 
jlSo^l <j^Lii^Ij ^sJ aJjIS 5JUj^i]l (_/2*J j! SJLJL>- ^ ..>j L~i jJL! 

jl (i3j53 j) ^lWr.,J 4**i>- _jl 5j iiUa o^iUil oJu Jil jlf" _j jJlu Si ,y^~*\ 
y^aJu UJ ^ ^1 j aijT(i5l aJ^UJ.) cca^il (*-^) ^ L$^> s_Jbr Jl 

.l^ipl y^y 

Jsl^ yi <aj^, ( 1928) f 1_p (Paul Dirac) i5l J ^ jLk.^1 ^Lij^Ji ^ } 

iL^jl ^jbi s_jJ^ Jjj iUJu jlS" J_ij 
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:L*ljj>-l ^j>- o J>s L. J.I siU^I j oJl<h (^i^p ital**) i_jf£j 



> V" 1 l ri V 

i/hc" I ^ »,/',<• I i|/(x. / ) — ib-—{\. 1 1 



su^uJ-i ^(^ll£jlS^)^^^^Liku£. 

U< 

3lS"LJ Oj^^l 5irS" - m 
• J^r [(34 sJLJi ^Sfl J! ^ 10) X 1.054] _jL-,j Jjbdl jLJ^i OjU - ft 

.f^l ylil ^ t Is- — C 

a^- aJb - W (tcX) 
a^r^l aib ^Js- jJi ^^Li-i J**^ 1 J-*^ - a 
j» ^i) ^ ^ ^ii ^ -^'^r-p V^*^ (Peter Galison ~~ ( y^i\^jij) 



.((iiUail Mill i j^-jj j^Ilj ^^Ji J 

2L>- JljjJl SjJj 2LLJLsU <_s jUuj eJu^J ^jJlj ( ^sf^j^^iJ 4->- SitaUiO^^ t4_JI jL£l 
: JUI J^iJ! oe U UiL.j v^'j ^VU^VI j 



— \ " + V(T) 
llll 



u/(r. M = ;/) — (r. n 
-'(/ 



(U-i) ^buii »Ia oU (Freeman Dyson ^-ob^.y) Jkj$ ^ 
j>J J?- 1 jb-f ju-jtLjjb Kl^^ja-xJaii)^^! <4b^jj_^id(Cornwell - 
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.AaIp Jtfa^^lP (V JL«- w>U3 jSwJl ^Laili LgjlS'j 

(1927 f \p dJj-ii) j (1926 f » — ^ j-^jj*) L_diU* & j_j8 ^ 

j^i^'i ^UaJl *U_j»ij iUyj^twaJl ILJl^uJl 5_^JLJl 

jjyL^o Jl *Ij j-fiJlj *Lo«£ji ^yJp u») tS^ j^wll -L&wJi jLrl Ji js^l 

|Japli (Max Born ~ Oj jH cr ^^) os-?- ^— » <■* >,j^ £-l ^ 
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ojiLx.^LiSi ^Js- (1970s) (^lil 0 ^1 ^L~*~* JJljl ^ I ^IjliLj 2u ^x>- o~*-tii 

das 1 0 Formulas Matematicas Que Combiaron La Faz De La Terra) (The 
10 Mathematical Formulas That Changed the Face of the World). 

Jzi fjii J_» ^03 y£ CjV-sUj ^lL_*jl j^J jli ^L^sL JS aL^lZ jl>rj 4— i-b jJl 

kl*Jlj *Ul*Jl jjSl tJjiQl ^JlL' l$J>i ^1 eljVij oYL^YI ^ jj^JI dUVj ^La 

JL^I. ^Ui j ((lull *r j OjtP ijijdl oViUll) -U-b>d gr ^J- jUuvb f ji VI ^Jj. 

^jvS'jLi-aJi ( ^.,<g'>t^Jl jLx?-VI w-~-^>-j <* JiVI ^y>- lJ L-J 3jl2>iil 

Cfy *j (E=mc 2 ) ^ j*\ « j jy-i ^ ow»Ai] c Jlill J™^ ^^1*3 coU^VL. 
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! L^Ja^i ^ 3j>-bdi a j^pl _;->! J b^_^*^u. p-$il W-*^ J 5 ^' (_s-^ J? 1 

UJ tdJL-iJ [ Js' l^j ^rfi iJL^o 3LL* j (IjVI dJb^jy.j libit 'j^ 9 ^ ilii^J j 
i Jr ^.\ d\£L* J~s£ ^ ( 1 %) 4iil> Ja-I J dl*iy J^b-V ^>> C-^ til ^ 

3wU> jjfc L« l^Lii <uib ,ji_*-«iJlj 

O di-i^H j diiji LgiS* L$J-p >_> ytJl c-j51c ji j ^^Us I SI L>i ! !U Jts j-iLJl 

4~>b ^J^-Sbiil J { j-t>\£-\ (jLj^l ^» b^Jp- cJ*A>- ,J& (_s~^^ (_<— d-U! 

;l jJu _j 2L<>j&l jiS"Sn LjJ.....J ." !_^> c-> U..< aydjJl 

According to my survey, here ;ire the ten most influential and important 
mathematical expressions, listed in order of importance: 

1 . E - rnc 

2. if +- h- - c 2 
*.t\,(F-<IA YL'I 

4. .i = (-h ± v '7>- - 4<u) /(2a) 

5. — 

f.. 1 , r'* = 0 

1. t. - 2nr. a = nr- 

S. /' = Cim \ DI2/1- 

y. .A.v) = ^c,,^ 1 -'- 

10. c'" - cost) - sin t). lied with «" 4- b" f c" . n --■ 2 



(You are worthy of cavorting with the antediluvian Gods! ) 



;^JlJ^,i (I] 



1. /'(.v) = fun + /"((0(.v - a) - /'"((/)(.v - 

2. s = vi ■ av /'I 

3. V = /K 

4. - - r I \i 

5. e I i in,, . s i I ~ \/>n" 

h. c~ — cr — b~ - 2«/>co.s (" 

7. /" AV/.4 = 2k * x 

S. J/d.v /i/)<Jf = /(.v) 

y. l/(.27t/) /' /'(:)/(.- = /'(<m 

10. </v/</.v = lim;,_ 0 ( /(.v + In - /'(.v))//j 

1 1 . ''>'\\i/i).\ ■' - |87r//// lr ( E V)\y 
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jiil uujAil WUj l^j^H 

(Las 10 Formulas Matematicas Que Cambiaron La Faz La Terra) 

1 . l-i-l=2 

2. F — Ciin\ni2i'i r 
>. F. - nu~ 

1. e 1 "* -= N 
\ ff J -I- /r = c : 
f>. S = k km W 
7. V — l^. In ni\ 
X. A. = /i/mv 

l ). V- E - (Kti/c 2 )(;r- EiDr i 
10. /•', V, = /-:.\ : 

j (ml ) Cv. (r) Lajji _j ajL^ cJ^si lii :^>Lj*JI i_a1^JU ^^-J j - 2 
.L*Js ii.ll (G) Fl ^ t5 JU- W-H v. iJ&\ oli t (m2) 

^ Lu^J di^. : LS *^ 1 ^LL5 (Johu Napier) a-^u o - 4 



.0.1 jiiii ^ijvaJ (Bolzmann) *ku* - 6 
J"^^ (Konstantin Tsiolkovsky - J^~-i j& ^ cr^^) *^u* - 7 

. 0 i (31 ^r*"! o 1 *"^ UlS ^J^' ° ^ J jU* iS'jM j*-^*"" ^-dj^ J" - ^ 1 

^y- (v^t ^ -5a-! j (Broglie - ^JS^) 1^ ^ J-buii - 8 

tVrr oj/^Ni <^Uc. [(Louis de Broglie (1892-1987 

r—^Ju - 9 

cjU'l-J-Ij a^b cjI—J^Ji ailfCi ^jLtiii ^L-Vi J-^j c(Maxwell - J-tj—Sl.) 

9J^->-i ilii ^ 1 C.L^JLLjaj AsLSj Ajw-vJffUi^o j^^Ixil C->U>- ^il /^<w2-D ^jXil J_Jj^Cxi^l 

.^r-S] 3L*j,lj 2u_jjj! J>\* o>LeUJ^yi j d j 

.^u-Uoji- jl C->"^f- $s jjjlat* ~ 10 

0 jLU«sJ) C-i^-' jUtll ,_yajtJ ^ybws j ^./a>«JtJi ^sJjJ U-s ^- j 

.^-^Lj^oj^SvJJJj yJ>>~» c/^U» :Ai3li)tSJiUll 
^j-sljVI o^Uil ailSJJ-^Uil JxjJi ^tjji SJiUll cJU» US' 

0 = c + u -^+2 tr i 



«# 2 +&x: + c = 0 



<jj^ ^^.jj (Fourier series) ^j^M :A*_^is5iaJii«ii c— lsuj 
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.(jSLiJl ^^r) <^L>- ^ ap J^^- J^-^ aJJUil 2L>- ^il <-r_-Lil 

^ £. V> iajy ^Jij (Euler - silLi* o-> ^ :"» y>u)i iJA 1 J j 
J (Fermat - ol. yi)) a > ^-Vi Aj^kJi c J jV'. u ^La. ^ .(^Llili)J_i>- 

.(^z>0)^(w>2) 

GailSS — C~J^> - & y\l :**jL-Jl aJ ^ii a_!j>L>c» Ji»3 . . .( J_jV1 c^LJja-iJ)) 

y> L* aJi SjU^l jjJ- bfj |JL») c.^i^ a^U- i^J (x) y )\ _j (Bonnet 

- ^yij ^S") o yli :i>t^liJl 3 J ^il SjiLitA cJi* i»j'Ll5l awlA^j^si' j d jjj* - ' _j • (•— i ^x~Jj j 

,_LU«Jt jU^jsw ^ c_po*Jt (Cauchy 
^s— ^ [Pierre de Fermat (1601-1665) oL^j^^] i^^^i 9 -L-a 



a" +^?" = c"forn>2 



^— 1^^4(1953)^^^ j (Andrew Wils-^j ^Oa^i^^i- 
.(Annals of Mathematics oU^l, ^1 ol!^) 3 — jjji — j ^ >JS\ 



yfib } (Leonard Euler) /JJi ^~(^ (IbJi aJ ^ dJUt JjJ Ji^i ^ j 

l j-& l y J _ji ^ j — Si j 0^_J ji* a — ^W)^ (1> (Noam Elkies - ^ jU) 

a =2c682c440 :y*_j LgJ ^pwaji JJ-i <uyia aJL>.UaiiJ dXt ^ Si J j ^ 

j^i dJUJuj d= 20c516c673 ,,c = 18c796c760 j b = 15.365.639 } 



jji «jjIi-A_iLi J\ «. ^Lf- j*\ £y=-* >»J ■ 1966 (^^Ja—i-l) wl 25 ^ (I) 

Pi nam Compet - ) - Ji *oi_iL>) ^ .(^1*3! ^l^Lj )\ jL_J.!) ^ sjLjJi _,jJi_, s^JJi 5JijlIi J* J^*. 

iL-.i yLv! J-r-»i ^L^U^Jt ^ Jul jljjljjsjsjj .UU- 20 ^-"J" al^yS'-kS i^- _p JU_) ^J.) iiujij 16 y*->u } tioil 
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! !i« jL^oJJ 3j jy> ij\ ijXJ "ifj ^iliiiJ Jb?c5l ju-^'if I'.i-jjOjUJ^sSAa j» j$1l$si«i ^1 
(....f-tfii j£ ^Qzj.j j Skip jl jAid«3dUp U JS" 

Malcolm X. Mascot 

jj^JLjjiJlj cULJl J-Jr L$j ^jUi ^Jl SjJLiJl ^ y^33 iS*--^ O'—jC^'I J XiJb- C~io X-ii) — 

^ i-i'jU- i<Ul ^> yiJi j j-p) -ijll (v-^j ^ l _r 1 '^"' OLj^Ij A^-j^jl 

iJjVi *kv»Vl LS -ip kb>-V1 Jjb>-j aIp-LlAI oLJ*>U]l jjj ^ ga! aJLJ^I ^_j>J J_ siU 

XjL^JIj » A>- yij 0 j^Jlj l<Lf^J OL-j^'l fr Jj^ - *iJ»M' (j-*-^ (^'j ^^L^ p .fcUilj 

.^jjs j^JtSlj <UA^Jl ^L>*j "V ^jJl <wbi-l AliJ jJ^J tOL-AiLllj ^iiajlj 

^JijLijip^ jjSoLJl aSO^ tlfil ^^ip j*i«Jil U^jb ^oL^L^Jlj^j-lii^y. i-jjULL jtSl JjJj 

iliiiJ I _jS"jii LIS" AjjJI^i LJL>- ^ jJJi jJu" ijjbt j iJLuJl j ^aiJl oVjbij JuiJlj 
b J^i iA_>b ^Jlj ^iS" LiiL« ^ *ju-Ij a?-L~« ^ ^Jd\ ^^i—iiJl J-L>cdJ 

^^iil <U=>jV oLib ^Jt Jl <u>-b>- j L/ ~iJi tLL^aJ Jl 0L~JVI i?rU Ob J Jji LilSCb <j: ^ 
?Oj£iJl div" j^z,^ <5 jiJl Lbtji Oy^ 1 

jkli j ouvi) <-^> (Edward Rothstein - ov^jj J j 1 ^ 1 )^- 
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(LdULl 

Siikll ajoU j^Sii ^u? iJl>>j^l (ilJi (J I j^jIj ^'j- 2 ! (_s~^ <-?.,— ^,1— 

,( . . j^lj jaJJI ( \Jua Jl JJJb I jlv» _p tojs>*Il XJLjJ^Jlj 

i^-^ dLij V di-sV ^Jlj oL^>L> ^1 j Jl ju o^l^-^i AO*Jl_j _U_>JL»J! 



Kerry. Michael. "Paul Dirac: the Putesl Soul in Physics." /Vn-v/rv H'Vj/7,7. f-ol>- 
ruary I. 19s>8: sec phvsics^^Mld.coni/cws/arucle'piini'lVlb. 

Crease. Robert P.. " I lie drcalesl li|ualions l\cr." I'hysics World. October 
2004; sec pliysies\veb.ort , /;irUeles'vvorld/l 7' 10/2. 

dePillis. John. 777 Matliennitical Coinrrsation Si<uicr\ ( Washington. D.C.. The 
Mathematical Association ol' America. 2002). 

Durrani. Maiin. "'Physics: Past. Present, luture." /'/in/cv World. December 
199 c ); sec physics wcli.«>rg/'ariiclcs.''world.'l2/12/14. 

Dyson. Hceman. "Introduction." in John Cotnweirs Stiturc\ liiuiginatron 
(New York: Oxlord I'niversiLy Press. PWsi. 

I Ikies. Noam. "On ti~ h" ■ <•" - i/ J ," Mathematics <>! Compulation. 51(1X4): 
S25 -S35. I'WK. 

Farnielo. Graham. It Must fie liemttifitl: Great Equations of Modem Science 
(New York: (iranata Rooks. 2003). 

Galison. Peter. "The Suppressed Drawing: Paul Diracs Hidden Geometry." 
l{t'fHY\enl<tlioii\.12: 1 45-16(1. 2000. 

Guillen. Michael. Five Equations That Changed the World I New York: 
Hyperion. i l W5). 

Murray. Charles. Human Accojiiplisliinenf The I'uiMiit oj Excellence in the Am 
mul Sciences. WW li.C. to /9s«(New York: Haipei Perennial. 2004). 
Pickowr. Cliliord. I he Loom of God (New York: Plenum. IW), 
Pickover. Clifford. .1 f'awioit for Maihemaiaw (Ilackensaek. Wiley. 2005). 
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I'ieknwi. ("lilTord. U'om/r'A of Xinnbeis (New York: Oxrord. 2001 1. 

Rothslein. Lid ward. "Reason and l ailh. Lternalh Bound." Aeu- York limes. 
IJ7. p. 7. Deeembei 20. 200.1 

Simmons. John Cialbrailh. I he Scientific 100: A Rnnkinx of llie Most Influential 
Scientists. I'u.st iiiul I'rewnt (New York: Ciladel Press. 2000) 

Weinhcr". Steven "Sokal"^ I ri>a\." Vcir York Review of Rooks. 43(13): II I \ 
Aus'iiNl K. I WO. 

Steven Weinberg. (SokaTs Hoax). The Nevv York Review of Books. August 8. 1996. 
'''(J^J"'^'^)'.' 1 "*^' ;.t-~ - 

i^r j 0 jyl ji US' Uli . . CiU jiUil j oUa*ll <->L_~Jl *-> J-A-ii ^Iki ~ 
Lee Smolin. (Never Say Always). New Scientist. September 23. 2006 

( t Jul I * J". V> At\-.< JJt . 

bii yjJl (j-^AijJ) ^_^all Ji^jr jJi 0jAA_JbjJlij£ilji)t jjs—jjs) jUSJ_JLe- 

Albert Einstein. 1922 Kyoto Lecture- 
. 1922 j»Lc !£_ 3joil>w« . *t«"« 



jLr? JU» Jsr j !UU ^Jfi Jai~> ljl*r iSjj olS" j\ iUa* J^-b ^ Jiiji* U>- iS" j?- CJIS" *i ^^jd 
Robert Nota (Laws of Nature) 

j y^>\ ~*Jt^ *J jj^y 1 ^ y ji&ti OL. i jLJii\ IS J** (j* a* Vs^ "^'j -kiU-^ 

*J.UJi JiS^Jl ^^Ip ls x* ^« IJjj iiAjl5L>Li tvJlXIJb (j oi viLi>- tSLiiAl JL>- jAJL 

.sii«: oyu (/i Js- L^J ,y«i3a; t aj alL.j J J^y ji j twww.pickover.com : y> j 
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Jb-UJl j>-aJ^Jl iSjJUM^'yjLt j i«Ja*)1 i>~aJi « ^ki o-i^ L» 3i j<-*JJl UaJ t i3U* j La 
I jt jvaJl tSji jj^jIp (AjU^II (»AiLr ol jjkuf o ^i-l oVjcr -U# 

y^U^l^J* ji^- J& Ajj?t-9 3-uU JJcSJ^jUUj dL&j .. Jlc^iUi^^UJl «Jl» 

. . . Jl j j Jl Jljs- Vl «.U Ji* J j jJ ^ ^ ikJj j . . . j^-Vl eljfci ^ 

^>ui Jl^-I fl-i» ^ Lu; \jJu (eg. -Ji jrf Ji^Jjuj) ,t,..> ^i_)L5l 01 (3a_w»I 01 JjW 

jj» J jQZ&j « y>Ull _)U* I (^^J 1 1 J-^J (•■$ J^*J (•■$■''*'" V^— ^ 0*ta 

disJjfj^ lil jjtOl I j^j-kj <■■ - .0 V3 g?i~aj }\ hjaj £jLj\ j\ £\ Jj>-\ jU j^3fL>-l u L>-i 

Hendrik Williem van Loon* (The Story of Mankind) 
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J* (Clifford A . Pickover j-& .1 j^-Ui y> ^Lj&i iA* jJy 

Yale) J^j 4**l>- 5j j-i-i «L*^Ji _j *^i-i l jJ-l ebjJJl ( . Ph.D) ol bL^j. 
Franklin - >.j ^l&i ^) j-JK * — 1 _ 5 Jp JjSfi ^ j-^> .a-t^ySn (.Univ 
c~^r } .iaii ^.jS'i s_J jS't UyJi oULkl <lJU5"i j_ju (and Marshall College 

jl iiUjI X-^ajlj obUlj ollVU *Jli Jlj A__J yillj XJlki^i ioLiiii Jl o.bJjJl 4^ 

jL>-l ^jLp U^y- ,VJ b>rbl Oy^ty^ jjp' (j* j <•» jl'lfr l G* J j^^Jl 

Jii _^l*Jlj Xs ytll p-Jip-^ Ln^ij LLls cJ-o-i^Ji 4_^J if. SjLui-l jil 
L^jjLxj L^JL* LJUdUl^^ (^Ij L<kJj iLlU- Lji-v' o^iil ^Jl >_j^Jl Jj^uJl i_aJLj 

r U (^ r ) Jbj^ j (2007) f l_* j ^ Ji ^jjadl JLi^ j (2007) r U jU-Ji ^j^U 
JuiiJl j j (2005) r L* ^ jA\ j oi^j j oijA^Jlj ur _Jrl j (2006) 

C ^ij (2002) f u ,JLJi j iiiij (2003) ft-* a^Ji j ijJi (2004) L-a 

j^J.b (JULl j (2001 ) f L_P f ^l_, ^Jl jjjl _j ^ ^Jl ^ ^11 / ^Uj (2001 ) f L_* cUJ! 

UJ i^LJi j (2000) r u (.LijVi yJ'b^ j (2001 f Ip uij c^ii ^Ji sua)i j ((2000) f L* 

p 1*^1 ^ j, yQl .Uy j ( 1998) fL-P oUiJl oli ^Uil ,Jp j ( 1999) f l* cL-iiJl A jj 

( 1998) r U o6\s*l\ j ji ^Vi ^ > t U*Ji jjwi -;^\ J^ti j iyLJi j (1998) 
. ( 1995) f U %jl.jJi ^"U. j ( 1997) f l* o'U^l oU_jU^U (IQ) c LTJJl 

■ • • J _^aJ-l *-»^« JrS-^ 
jii - - Zen (1) 
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Ji* ULji \ c~^J=> 2L*Jtx« ^j'uaj <_£^_?-t L5" JS ( j> i_i_Ji 

oULu_j (1994) fit- (1 'AJjL>Jl jil yi\ ^ <S->\ y>\iu> I^JUodl Jo) jjjjl 

( 1991 )flp JULU v^L^'J < 1992)f U v^- 1 ^ 1 a— V L. j-L^t j 

.(1990) r u Ju+ij ^yji j j J-i j 

Chaos in Wonderland: Visual Adventures in a Fractal World (1994), 
Mazes for the Mind: Computers and the Unexpected (1992), Computers 
and the Imagination (1991), and Computers, Pattern, Chaos, and Beauty 
(1990), all published by St. Martins Press 

.(1998) f U o J^i ^bS" jJL" j (Piers Anthony 

^ — ^ J iuLi \ — <£ (Compters Graphics - (t ^ J aJi o j^i j 

— jU _»J) j (Odyssey — ^-j^jVI) ^JbJl 4_J_^o^i! c->bj jail j_ j£- ^ _j_Jap 

.(Y.L.E.M...)^ .t? .J j) (Leonardo 

SJjLi ^ ;3jjLo-iil o™s>J>lj ^j-^a ylil :^y!> <_^s!>3\ ^ wUJjdl j—jy^j ^15 L-o5" 
^L'Ljdl oU-^ilj ^JsJl j o yaJl ^ JLi. ^ll l-^I^j (1998)^ aUJx-idl s ^1 J-I 

r u f ^uii o^Ji J J-u l^^i j j-Ji\ J a-Li^ *ijTj (1995) f i_* 
(1996) f lp^.l^li JliTj (1995)^ JJc~i^viJLj>w» 5 (1993) 

:5j jJ^J^L Lfe^niJ j oj L^jLe-dJLijj (1995) fLs- oLJ-1 oU j j~-aJj 

Editor of the books Chaos and Fractals: A Computer Graphical Journey (Elsevier, 
1998), The Pattern Book: Fractals, Art, and Nature (World Scientific, 1995), Visions 
of the Future: Art, Technology, and Computing in the Next Century (St. Martin's 
Press, 1993), Future Health (St. Martin's Press, 1995), Fractal Horizons (St. Martin's 



^L^-^iij ^lLaIi iitf i __ r SLtj 1 i v^-i^fiiij j!«Uj» u^. ^iUjii^uj -Fractus ji Fractal (11 
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Press, 1996), and Visualizing Biological Information (World Scientific, 1995), 
^ijLiw.) j 1992 f If- aJjjJJ-I 3-JjUJJ) ^ ^ y_ j>cj c^__*L»j 

: J. US' j U^.jLpj . (1994 f l* ^UJI 

coeditor of the books Spiral Symmetry (World Scientific, 1992) and 
Frontiers in Scientific Visualization (Wiley, 1994), 

^IAj^I IjJi yt> <uUial j <L»UJl k_j-b>«j j ^Jj*- L> J^rj j^-i ji jU>l 

\y>t cUi>b J\j ^ ^i*jlj j ^xiil <_Jul j cJxjj bbL>- L» ii^wJj /j P ■£*>*J>\j_ i^JUSj 

LgJlSj jJ_J a* Ji^)<J> i^LJuJi j ^JJjVI ty <_? ^>Vb£ ^ l$S" jLio L. jy. j 

Jl jU.] : s — \s\i *_Ji (The New York Times ^ui 

jjLsi-i jJJl) C-^S'j c[L^*J ^yJl SJLiiJ-l l? _j «j ^II j_P 1 J _^ ~-ji> j p ( y> 

^ o^ij v^l^^dj ^ £j ji ( ob] -(The los Angeles Times - j-cU' 

J^- Jii .[ l^j^SCiil j >r ^iil JliTj ^1 JU- j_^±J dills' Lei j t^__^iy-i 
US' ubj^iJl Uylil ^Jl (sLjjiJl i^jj JU>-) iiU. ^ J-j"^ ojjUi-l ^s- jS"l 

jl 0 ^&4->iJl ^VKCNN) U jjjjiJj Lgju jj ^5l fc^VI a^JUJl 0 _^iJl — 
J L; ^iU) iLJ> 4j*jUi (Discovery- c^^r^iSLvi) oUij (Lp_^i u^ y^SCdi _j <» j-JbJi) 
J_l. <j: iS^y. ^*>( — 4 j c~-oJi *jjij> (National Geographic - dAJi ^5" ^^^r 
(Science News - — ^ ( _ r v) j (The New York Times - j^u ii j j-i^O 

ai^j (Wired - ^ j (Hie Woshington Post-c — - j-^-i j 

lS jlwj j aJ1u_ US' (The Christion Science Monitor -y* y> ^r-^ J>) 
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Jjiiii j tj j\ ji\ 4_jL (Omni - 4I4 asJ^^ .^u^Ua^-Vi j J ^jS^- 
l^S (1) (Van Leeuwenhoek- £ « OLi) j _^jJi cj ^y^i Lij j 
JUp! ^ (Scientijfic American - di-^~-*) * Ut <j^_ij 

5 iLiLi-i ^ 5 i! j (jLo^-L j\ if \_^J L< 1 - ^ ij 4j*>L5CiJj 

^ — U ^^j) jjSLi: jis" : ^ L. (Wired - ^ j) 2 — L4 c t<-->i >cpi> 

ASji*- (3> ( Arther C. Clark - Hp* .HjJ) jf^ s i-itf < 2) (Bucky Fuller - 
. ! !Lc Jli ( Cliff Pickover 0^) L.f 

yiiw>j>) iL>>i (ji ^xll ^yfcjJi) oj> »_r— -I aJj«j i^^iS" .L^jL»LL>tiA*jt j i^^J ^J-l 

iwb>r «_p _J.i sj> j—^s- - - j-^\J-\ c — l _Ji s — j (Discover - 

<ji ^5Cl> cJu .(Odyssey- * — jVI) ^ (^i_«aii ji y*j JJ ^ 

^jrap Aijjo-i jUJlj ^- 1 ji ^lp L^-p j^>tjr. oJ-o^- (^^j ^ *— J j £ \) * 'vj^j 

.AjLpIJjI j$j>\ fju yt o jv^lj ^-f^ - tJ/° l)^ ("^ J" 1 ^' i^* - 



._» ^).,K1632 fU- ^ g;jJ y» ^—s- — SU j-jtU - Autonie Philips Van Leeuwenhoek (1) 

^*.y r l~l. l jjJj l _£i !y J^jj£j(2 A ji) lj; Ui^jp-^j V JlS'j( j s J U^-Buckniinster Fuller (2) 

^-^t-Jl, jt^-Vi^ 01— i>i «..-....• J* *J!y. Jj. il^>J j—i; iUi* 87 Ji >*u ^"^1895 *U 

,( r -r jll J.U.U ^ bUS" 30 ^ j^! <JuS x& } *-C>\£\ i^y> J^o ,i jV» v^^" 

Sjyjiii «,! jj .( 191 7) f I* jJ_, jOuy ( ^LL_ j^j^j 1>S -J* J,L^ v- 5 ^ - Sir Arthur C. Clark (3) 
^jj-j^jj Ju .s^utj^jjui— ijU-^ ^j^- j-^j X2001) ^ ^jJUiii^Ju^tj (Odyssey) 1 — 

S_*i lyW L^Jit JU .( 1945) f L-* iiUJl v 1 ^- 11 Ss-Vit 3 «W ,y J ^ OlS" i JL-S^ j}\ ^iii j- V I' ^ jbl j ^-Lif 
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. (2) (Shaolin Kung Fu > ^^ji*) j n) Tai-Chi Chuan - 
.jU\ J* <-i^S\ ^Ji f3) (Chang Shih - ^ ^U-i) j 

j yii UJ)_) ^ Ll yill di— ■« 51^ O i^L-ilj *L_il ^y. j ^JLp (110) J.I_j-»« 

Lj uis' jcju j (Lima Shovelnose Catfish - t j r Ju&j^ 

Je $ a^_*l*il ^ a jLJ^ ijy^l (iJlw/^l) di^ Ji£. -Uli^-^L; UJb ad y £-*Al> j 
, f~>tXS ! ! j\s>^y\j JlJ>-l y j _aPxj ^ ilXi y j ^ sLJ-l *^ 5 *' 

■ -u"^- 5 y*^ (*-*^ **3S- 
www.pickover.com : aJa*5i 

j^Jil | ^ j Lp oi^jli L. 2009 <-~>\&>\ Ll* a_plis 2L_pLJ_j Lj&jI 3Ap j 

P.O.Box 549. Millwoodc) ojj-L 549 v ^ : JB uiyp Ji S-^u^ 

-(.NY 10546-0549. USA 



l^LjjJJ J, si,- u v>-» ^L-Lij'/j^iiJ 1 ^ V>~^ ^^^r J Ur -(^r^4 l-:i 0- i "Tai - Chi Chuan (11 
s^~aJi j-Vi Ji u jjjjv ■= j 3_»U- ^>-^*\ji. l ^ r * - Shaolin Kung Fu (2) 

J,vJ.i i}y^- j^ii^iJi Ji ^jVi Jii. — ^^^^ (Zhang Shijie)^^^ - Chang Shih (31 
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